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1. The importance of preconception health and care 
Improving maternal health and reducing child mortality are global health objectives, and have been identified 
as two health targets of the Sustainable Development Goals for 2030 that build on the Millennium 
Development Goals (United Nations, 2015a, b). Despite a considerable decrease of maternal and perinatal 
mortality between 1990 and 2015, efforts remain necessary to further improve maternal and perinatal health, 
and to reduce maternal and infant mortality (United Nations, 2015a, b; You et al., 2015; Alkema et al., 2016). 
Several studies have shown that an increasing number of reproductive-aged women and men have unhealthy 
lifestyle habits, are exposed to environmental hazards, and suffer from various medical conditions that 
increase the risk of spontaneous pregnancy loss, congenital disorders, preterm weight, and other adverse 
reproductive outcomes (Johnson et al., 2006; Dunlop et al., 2008b; Floyd et al., 2008; Creanga et al., 2014; Lu et 
al., 2015; Ornoy et al., 2015; Catalano and Shankar, 2017; Hirshberg and Srinivas, 2017; Poels et al., 2017d). For 
example, a cross-sectional study in the Netherlands with 481 presumed ‘low-risk’ couples wishing to become 
pregnant within one year, revealed that most couples reported several risk factors for adverse pregnancy 
outcome. In total, 47% of the couples reported medication use that is considered to be unsafe during 
pregnancy, 82% of the women and 92% of the men consumed alcohol, 22% of the women and 37% of the men 
smoked, 26% of the women were overweight or extreme overweight, and 6% of the women and 4% of the men 
reported a disease or disorder with possible consequences for a future pregnancy (van der Pal-de Bruin et al., 
2008). In Flanders (Northern part of Belgium), similar prevalence estimates have been reported. For example, 
a population-based cohort study of Bogaerts et al. (2013) found that approximately 25% of the women who 
gave birth in Flanders were overweight or obese before their first pregnancy, and more than 31% before their 
second pregnancy (Bogaerts et al., 2013). In addition, results of the health inquiry of 2013 suggests that 86% of 
the women and 88% of the men in Flanders aged 25 to 34 years consumed alcohol during the last 12 months 
(Gisle and Demarest, 2014), 17% of the women and 30% of the men smoked (Gisle, 2014), 2% of the women 
were hypertensive (Van der Heyden, 2014), 1% of the women had diabetes (Van der Heyden, 2014), 3% of the 
women had asthma (Van der Heyden, 2014), and 3% of the women had a thyroid disorder (Van der Heyden, 
2014).  
The fetus is particularly vulnerable for lifestyle and environmental exposures during the periconceptional 
period, defined as 14 weeks before and 10 weeks after conception (Steegers-Theunissen et al., 2013). This 
definition is based on the physiology of the female and male reproduction, and the best implementation 
strategies for preconception care and research. Epigenetic modifications to the DNA of the oocyte can make 
the female gamete sensitive to external influences such as lifestyle influences. These epigenetic modifications 
can occur during the full ovarian follicular development period, but the most active phase of ovarian foll icular 
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development is around 14 weeks preconception (Steegers-Theunissen et al., 2013). In men, the comparable 
preconceptional phase, the process of spermatogenesis, takes approximately 10 weeks (Heller and Clermont, 
1964, Steegers-Theunissen et al., 2013). This preconceptional period is followed by the post-conceptional phase 
until 10 weeks after conception, in which organogenesis and placental development occurs (Hacker et al., 2010; 
World Health Organization, 2012; Steegers-Theunissen et al., 2013). By the time women discover they are 
pregnant or enter antenatal care, most fetal organs are developed (Johnson et al., 2006; Atrash et al., 2008; 
Moos, 2010). At that time, it is too late to prevent several of the adverse reproductive outcomes that are the 
consequence of parental risk factors that were present before the conception (Johnson et al., 2006; Atrash et 
al., 2008; Goossens et al., 2016). Therefore, it is important to act before the pregnancy, and offer a primary 
prevention approach (Atrash et al., 2008; Temel et al., 2015). 
Preconception care is a type of primary prevention for the future child, and primary, secondary, and tertiary 
prevention for the mother- and father-to-be (Johnson et al., 2006; Moos, 2010; Temel et al., 2015). The basic 
idea of preconception care is to assure that a woman and man are healthy before they become pregnant in 
order to improve reproductive outcomes (Johnson et al., 2006; Posner et al., 2006; World Health Organization, 
2012; Temel et al., 2015). Several studies have shown that improving preconception health and reducing 
parental risk factors can lead to improved pregnancy outcomes and reduced maternal and childhood mortality 
and morbidity, with the potential of economic benefits (Korenbrot et al., 2002; Johnson et al., 2006; Wahabi et 
al., 2010; Yi et al., 2011; Ramakrishnan et al., 2012; Wahabi et al., 2012; World Health Organization, 2012; Shannon 
et al., 2013; Dean et al., 2014; Shannon et al., 2014a; Lan et al., 2017). In addition, growing evidence supports the 
“Barker hypothesis” or “fetal programming hypothesis” that an adverse intrauterine environment affects the 
fetus’s organs and systems permanently, and therefore, can lead to a wide range of disorders in adult life 
(Osmond and Barker, 2000; Rees et al., 2008; Smith and Ryckman, 2015; Holroyd et al., 2016). For example, 
undernutrition during the pregnancy can result in structural and functional changes in the fetus. These changes 
are associated with an increased risk of cardiometabolic diseases in adulthood, such as cardiovascular 
diseases, diabetes, and obesity (Osmond and Barker, 2000; Rees et al., 2008; Smith and Ryckman, 2015; 
Holroyd et al., 2016).   
 
2. Definitions of preconception health and care 
Preconception health and care are no new concepts, but have only been gaining attention in the last four 
decades (Hood et al., 2007). In the evolution of the modern practice of obstetrics, preconception care became a 
specialty that was separated from prenatal care (Freda et al., 2006). Since the decade of the 1980s, the 
dominant model of prenatal care begun to recognize the importance of preconception care (Freda et al., 2006).  
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Numerous definitions for preconception care have been formulated (Moos and Cefalo, 1987; Jack and 
Culpepper, 1990; Rosen et al., 1991; Allaire and Cefalo, 1998; Freda et al., 2006; Temel et al., 2015). For example, 
The World Health Organization (WHO)(2012) defined preconception care as “the provision of biomedical, 
behavioral and social health interventions to women and couples before conception (both before a pregnancy 
and between subsequent pregnancies)” (World Health Organization, 2012). However, the most frequently 
applied definition of preconception care is that of the Centers for Disease Control and Prevention (CDC) and the 
March of Dimes (2005), who described preconception care as “a set of interventions that aim to identify and 
modify biomedical, behavioral, and social risks to a woman’s health or pregnancy outcome through prevention 
and management” (Johnson et al., 2006; Posner et al., 2006). In 2015, a Dutch national summit of 
preconception care proposed an adapted version of the definition of the CDC and March of Dimes, which 
resulted in the following definition: “A set of interventions and/or programs that aims to identify and enable 
informed decision-making to modify biomedical, behavioral, and (psycho) social risks to parental health and 
the health of their future child, through counseling, prevention and management, emphasizing those factors 
that must be acted on before conception and in early pregnancy, to have maximal impact and/or choice” 
(Temel et al., 2015).  
In contrast to preconception care, few definitions have been formulated for the term ‘preconception health’. 
The Centers for Disease Control and Prevention (CDC) defined preconception health as “the health of women 
and men during their reproductive years” (Centers for Disease Control and Prevention, 2014). Other studies 
described preconception health as the health of women (and men) prior to (or between) pregnancies (Delgado, 
2008; Mitchell and Verbiest, 2013; Toivonen et al., 2017). 
The aforementioned definitions of preconception health and care suggest that the preconception period 
technically comprises any point before the conception (Toivonen et al., 2017). A benefit of conceptualizing the 
preconception period in this manner is that preconception health is perceived as part of a general healthy 
lifestyle, and not just a in a short period before the conception (Toivonen et al., 2017). A disadvantage of this 
approach is that it is more difficult to follow recommendations, which might decrease the compliance in the 
general population. Another way of conceptualizing the preconception period is in terms of months or years 
before the conception, which is often used in preconception health research. The WHO (2012) used the term 
‘proximal preconception care’ to delineate a limited period of up to 2 years before conception occurs, and 
‘distal preconception care’ to which no time limits has been ascribed. The periconception period is further 
delineated to a limited period around the conception, for example 3 months before and 3 months after the 
conception (World Health Organization, 2012), or 14 weeks before and 10 weeks after conception (Steegers-
Chapter 1: general introduction 
17 
Theunissen et al., 2013). An advantage of conceptualizing preconception care in short versus long term 
recommendations is that they are easier to follow. A disadvantage of the latter approach is that some 
individuals make lifestyle changes for a short period instead of perceiving preconception behaviors as part of a 
long-term healthy lifestyle (Toivonen et al., 2017).    
 
3. Content of preconception care 
Guidelines for preconception care were first developed in the beginning of the previous decade (Freda et al., 
2006). Between 2005 and 2007, a panel of experts on preconception care elaborated on the clinical content of 
preconception care (Jack et al., 2008). The workgroup recommended that the elements of preconception care 
include (1) the provision of health promotion that is tailored to a woman’s and man’ needs, (2) a systematic 
identification of risk factors that might affect future pregnancy outcomes (risk assessment), and (3) 
interventions to reduce these risk factors (Jack et al., 2008; Moos et al., 2008). The clinical content of 
preconception care was identified through a systematic review regarding preconception care, and the domains 
and topics were selected on the basis of the effect of preconception care on the maternal and infant health, 
the prevalence, and the detectability (Jack et al., 2008). For each topic, the workgroup rated the quality of the 
evidence and the strength of the recommendation.  
In total, 13 domains of preconception care were identified, including (1) health promotion activities, such as 
family planning and reproductive life plan (Moos et al., 2008); (2) immunization (Coonrod et al., 2008a); (3) 
infections (Coonrod et al., 2008b); (4) chronic medical conditions (Dunlop et al., 2008b); (5) psychiatric 
conditions (Frieder et al., 2008); (6) alcohol, tobacco, and illicit drug exposures (Floyd et al., 2008); (7) family 
and genetic history (Solomon et al., 2008); (8) nutrition and dietary supplements (Gardiner et al., 2008); (9) 
environmental exposures (McDiarmid et al., 2008); (10) psychosocial stressors (Klerman et al., 2008); (11) 
medications and supplements (Dunlop et al., 2008a); (12) reproductive history (Stubblefield et al., 2008); and 
(13) special populations (Frey et al., 2008; Ruhl and Moran, 2008).  
Table 1 provides an overview of the strength of the recommendations and the quality of evidence for each 
preconception topic, based on the study of Jack et al. (2008) and Temel et al. (2015). Both Jack et al. (2008) 
and Temel et al. (2015) assessed the strength of the recommendation and evidence according to the US 
Preventive Services Task Force Guide of Clinical Preventive Services (US Preventive Services Task Force, 1996). 
Following criteria were used to determine the strength of evidence of each preconception topic; A: there is 
good evidence to support the recommendation of including the topic in preconception care practice; B: there is 
fair evidence to support the recommendation of including the topic in preconception care practice; C: there is 
insufficient evidence to recommend for or against the inclusion of the topic in preconception care practice, but 
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the inclusion or exclusion may be made on other grounds; D: there is fair evidence to support the 
recommendation of excluding the topic in preconception care practice; E: there is good evidence to support the 
recommendation of excluding the topic in preconception care practice. The quality of the evidence was 
assessed using the following criteria; I-a: evidence was obtained from at least 1 properly conducted 
randomized controlled trial that was conducted prior to pregnancy; I-b: evidence was obtained from at least 
one properly conducted randomized controlled trial that was conducted not necessarily prior pregnancy; II-1: 
evidence was obtained from well-designed controlled trials without randomization; II-2: evidence was 
obtained from well-designed cohort or case-control studies, preferably from more than 1 center or research 
group; II-3: evidence was obtained from time series with or without the intervention; III: evidence based on 
clinical experience, opinions from respected authorities, descriptive studies and case reports, or reports of 
expert committees.  
Overall, the quality of the evidence to support the inclusion of a preconception care topic varies greatly (Jack 
et al., 2008; Temel et al., 2015). There is strong evidence for only a few preconception care topics, including 
folic acid, diabetes mellitus, tobacco and alcohol exposures, and previous miscarriage or preterm birth. Given 
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Table 1. Strength of the recommendations and the quality of the evidence for preconception topics 
Domains of preconception care1,2 Strength1 Quality (2008)1 Quality (2015)2 
Health promotion    
     Family planning A III III 
     Physical activity C II-2 II-2 
Immunization    
     Measles, mumps, and rubella A II-3 II-3 
    Hepatitis B A III III 
    Human papillomavirus (HPV) B II-2 II-2 
     Varicella B III III 
     Diphtheria-tetanus-pertussis  B III III 
     Influenza C III III 
Infection    
     Chlamydia A I-a II-2 
     Human immunodeficiency virus A I-b I-b 
     Syphilis A II-1 I-a 
     Tuberculosis B II-2 II-2 
     Gonorrhea B II-2 III 
     Herpes simplex virus B II-1 II-1 
     Periodontal disease C I-b I-b 
     Cytomegalovirus C II-2 III 
     Toxoplasmosis C III II-2 
     Hepatitis C C III III 
     Listerosis C III / 
     Malaria C III III 
     Group B Streptococcus E I-b II-2 
     Asymptomatic bacteruria E II-1 II-1 
     Parvovirus E III III 
     Bacterial vaginosis D: women without preterm delivery 
C: women with preterm delivery 
I-b I-b 
Medical conditions    
     Diabetes mellitus A I-a I-a 
     Thyroid disease A II-1 II-1 
     Phenylketonuria A II-1 II-1 
     Seizure disorders A II-2 II-2 
     Hypertension A II-2 II-2 
     Rheumatoid arthritis A III III 
     Lupus B II-2 II-2 
     Chronic Renal disease B II-2 II-2 
     Cardiovascular disease B III-3 II-2/II-3 
     Thrombophilia C: women using no warfarin 




     Asthma B II-3 II-3 
Psychiatric condition    
    Depression/anxiety B III II-2 
     Bipolar disease B III II-2 
     Schizophrenia B III II-2 
Maternal exposure    
     Tobacco A I-a I-a 
     Alcohol B I-a I-a 
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     Illicit substances C III II-2 
Family and genetic history    
     Ethnicity-based B II-3 II-3 
     Positive family history B II-3 II-3 
     Known genetic conditions B II-3 II-3 
    All individuals B III II-2 
     Previous pregnancies C III III 
Nutrition    
     Folic acid A I-a I-a 
     Calcium A I-b / 
     Iron A I-b / 
     Overweight A I-b I-b 
    Multivitamins A II-2 / 
     Iodine A II-2 / 
     Underweight A III II-2 
     Eating disorders A III III 
     Essential fatty acids B I-b / 
     Vitamin D B II-3 II-3 
     Vitamin A B III III 
     Dietary supplements C III  
Environmental exposure    
     Household exposure A III III 
     Mercury B III / 
     Soil and water hazards B 




     Workplace exposure B III II-2 
     Lead C II-2 / 
Psychosocial risk    
     Inadequate financial resources C III II-2 
     Access to care C III / 
     Physical/sexual abuse C III II-2 
  Medication    
     Prescribed medication A II-2 II-1 
     Over-the-counter medication A III III 
     Herbs/herbal products/  




Reproductive history    
     Prior preterm birth  A I-a I-a 
     Prior miscarriage A I-a I-a 
     Prior cesarean delivery A II-2 II-2 
     Prior stillbirth B II-2 II-2 
     Uterine anomalies B II-3 II-3 
Special groups    
     Cancer survivors A III II-2 
     Immigrant and refugee populations B III II-2 
     Women with disabilities B III III 
     Men B III / 
1Based on the study of Jack et al. (2008); 2Based on the study of Temel et al. (2015)  
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4. Clinical and economic effectiveness of preconception interventions  
4.1 Clinical effectiveness of preconception care interventions 
To date, the effectiveness of preconception care interventions to reduce risk factors and adverse pregnancy 
outcomes remains partially unclear. A handful systematic reviews have summarized the available 
effectiveness of some preconception care interventions in terms of maternal behavioral change and/or 
pregnancy outcome (De-Regil et al., 2010; Dean et al., 2014; Shannon et al., 2014a; Temel et al., 2014; Opray et 
al., 2015; Temel et al., 2015; Hussein et al., 2016; Toivonen et al., 2017). On the basis of these results, an overview 
of the available effectiveness of all preconception care interventions in terms of maternal behavioral change 
and the reduction of congenital malformations was provided, together with a prioritization of preconception 
care interventions through a ranked score-based system. The ranked scoring system was created based on the 
study of Shannon et al. (2014a) and incorporated: (1) the strength of the evidence supporting the intervention-
based effect on maternal behavior change and/or reduction of congenital anomalies, (2) the effect size of the 
intervention, and (3) the burden of the congenital disease (Table 2). The strength of the evidence was scored 
by allocating a rank order to the hierarchy of the study design according to the Oxford Centre for Evidence 
Based Medicine – Levels of Evidence, with a score 7 for a meta-analysis, a score 6 for a systematic review, a 
score 5 for a RCT, a score 4 for a prospective study, a score 3 for a retrospective study, a score 2 for audit, and a 
score 1 for an opinion article. The effect size of the intervention was scored based on their Odds Ratio (OR) or 
Relative Risk (RR), with a higher impact of an intervention receiving a higher score. The score ranged between 
12 (representing an OR/RR lower than 0.2) and 2 (representing an OR/RR above 1.0). If no OR or RR was 
reported, a score 0 was given. The burden of the congenital disease was obtained from the “European 
Surveillance of Congenital Anomalies” (EUROCAT), an epidemiological surveillance of congenital anomalies, and 
EUROmediCAT, a reproductive pharmacovigilance system that builds further on the EUROCAT, and was scored 
by rank order of prevalence (Given et al., 2016; Nelen et al., 2017). If available, the prevalence of a congenital 
anomaly in Flanders was used. If the prevalence was unavailable for Flanders, an overall European prevalence 
was derived. If no prevalence data was available, a literature search was conducted and the rank order of the 
burden of congenital disease was based on the one of Shannon et al. (2014a). A score was calculated for both 
interventions in terms of maternal behavior change and reduction of congenital anomalies. These scores were 
summed, and then ranked to prioritize the preconception interventions that are likely to have the highest 
impact. As can be derived from Table 2, the most effective available preconception care interventions, with the 
largest impact, include folic acid supplementation or fortification, diabetes management, alcohol intervention, 
medication counseling, and prevention and/or management of infectious diseases. Table 2 also illustrates the 
lack of preconception care interventions for specific risk factors including unplanned pregnancies, physical 
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inactivity, specific chronic medical conditions (e.g. asthma and chronic renal diseases), psychiatric conditions, 
genetic risks, environmental exposures, reproductive history, and psychosocial stressors (Dean et al., 2014; 
Shannon et al., 2014a; Temel et al., 2014; Opray et al., 2015; Temel et al., 2015; Hussein et al., 2016; Toivonen et 
al., 2017). If preconception care interventions were available, most of the included studies showed some risk of 
bias (Shannon et al., 2014a; Temel et al., 2014; Temel et al., 2015; Hussein et al., 2016). It should also be noted 
that many of the original studies do not describe the details of the intervention development thoroughly 
(Temel et al., 2014). In addition, most of these interventions were development without a theoretical 
framework or an overview of factors that were targeted it in the intervention, making it difficult to draw 
conclusions regarding the effect of an intervention. For interventions focusing on pregnancy outcome, there 
was often a lack of experimental studies which may be due to the nature of the risk factor or ethical 
considerations, for example with illicit substances, smoking, obesity, and infection diseases (Shannon et al., 
2014a). Although reduction of congenital anomalies was the most frequently used pregnancy outcome variable 
in the included studies, other reproductive outcome variables (e.g. birth weight) were not assessed in this 
study, which may underestimate the effect of a specific intervention. In addition, only results for interventions 
focused on women were provided due to fact that all but one (Toivonen et al., 2017) reviews included or drew 
information for females only (De-Regil et al., 2010; Dean et al., 2014; Shannon et al., 2014a; Temel et al., 2014; 
Opray et al., 2015; Temel et al., 2015; Hussein et al., 2016). Studies focusing on maternal behavioral change 
often lacked follow-up of behavioral change during a subsequent pregnancy (Temel et al., 2014). For both 
interventions in terms of maternal behavioral change and pregnancy outcome, methodological differences and 
differences in outcome measures led to heterogeneous data, which made it impossible to pool data (Temel et 
al., 2014; Hussein et al., 2016).  
Overall, the above review of the evidence available about the effectiveness of preconception care interventions 
emphasizes the need for more research in specific preconception care domains, including pregnancy planning, 
medical and psychiatric conditions, psychosocial stressors, genetic risks, and environmental exposures. In 
addition, to minimize reporting bias and to facilitate pooling of data and meta-analysis, it would be interesting 
to develop a core set of fetal and maternal outcome measures for preconception interventions (Khan and 
Romero, 2014; Duffy et al., 2017; Williamson et al., 2017). Core outcome sets are agreed minimum collections of 
outcomes that are measured and reported in a standardized manner (Duffy et al., 2017). To the author’s 
knowledge, no core outcome sets for overall preconception care interventions are available in the literature or 
registered to the “Core Outcome Measures in Effectiveness Trial” (COMET) initiative register or “Core Outcomes 
in Women’s and Newborn Health” (CROWN) initiative register. Only a core outcome set for obesity (COMET 
registration number: 784, no published core outcome sets) and pregestational diabetes (COMET registration 
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number: 692, published core outcome sets) included aspects of preconception care. The study regarding 
pregestational diabetes mellitus developed a core outcome set for trials and other studies evaluating the 
effectiveness of preconception care for women with pregestational diabetes mellitus. In total, 17 outcomes 
were included in the final core outcome set and grouped under three domains: measures of pregnancy 
preparation (e.g. use of folic acid preconception), neonatal outcomes (e.g. congenital malformations), and 
maternal outcomes (e.g. gestational weight gain) (Egan et al., 2015; Egan et al., 2017). For a core outcome set 
evaluating the effectiveness of preconception care interventions, it would be interesting to develop a generic 
data set of core outcomes that can be supplemented with additional outcomes to meet the needs of different 
target populations, settings or domains of preconception care. 
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Risk factor Intervention Burden of 
disease 
 
Intervention outcome: maternal 
behavioral change 
Intervention outcome:  

















Health promotion Lack of physical 
activity 
Screening and intervention 0# 5 8 13 1 0 1 14 8 
Immunizations Infectious 
diseases 
Vaccination for preventable infection 
diseases (MMR, HPV, hepatitis B, 
varicella, influence, DTP) 
9## 
 
2 0 11 1 0 10 21 6 
Infection  Infectious 
diseases 
Screening and/or prevention (STD, CMV, 
toxoplasmosis, periodontal disease, GBS, 
TBC, hepatitis C, parvovirus, malaria) 
9## 
 
4 0 13 1 0 10 23 5 
Chronic medical 
conditions 
Diabetes Education and disease optimization 4§ 
 
7 0 11 7 10 21 32 2 
Seizure disorders Education and disease optimization 6§§ 
 
6 0 12 6 0 12 24 4 
Thyroid disease Education and disease optimization 5* 
 
 
1 0 6 3 0 8 14 8 
Phenylketonuria 
(PKU) 
Dietary modification 1** 1 0 2 6 0 7 9 11 




15 1 0 9 24 4 
Maternal 
exposure 
Alcohol screening and intervention  7$$ 
 
7 4 18 1 0 8 26 3 
Smoking screening and intervention  3° 
 
6 2 11 1 0 4 15 7 




2 1 0 2 4 12 
Nutrition Poor Inadequate 
dietary intake 
Dietary modification 1µ 5 0 
 
 
6 4 0 5 11 10 
Inadequate folate 
intake 
Supplementation 10µµ 7 12 29 7 10 27 56 1 
Fortification 10µµ NA NA / 7 10 27 27 1 
BMI > 30 kg/m² Individualized weight loss program 2& 5 3 10 1 0 3 13 9 
Chapter 1: general introduction 
25 
1Scoring system “strength of evidence” [based on hierarchy of study design as per Oxford Centre for Evidence Based Medicine used in Shannon et al. (2014a)]: Meta-analysis = 7; Systematic review = 6; RCT = 
5; prospective study = 4, retrospective study = 3; audit = 2; opinion article = 1 – highest level of evidence reported. 
2Scoring system “effect size of intervention” [based on scoring system used in Shannon et al. (2014a)]: RR/OR 0.01-0.2 = 12; RR/OR 0.21-0.4 =10; RR/OR 0.41-0.6 = 8; RR/OR 0.61 -0.8 = 6; RR/OR 0.81-1.0=4; 
RR/OR > 1.0 or not significant = 2; not reported RR/OR = 0 – highest size effect reported. 
3Total score is sum of (1) the burden of disease and (2) strength of evidence and (3) effect size of the intervention. 
4Total score is the sum of the total intervention scores regarding maternal behavioral change and reduction congenital anomalies.    
#To the authors knowledge, no studies investigated the association between physical inactivity and congenital anomalies. 
##Prevalence of maternal infections resulting in malformations as the European Surveillance of Congenital Anomalies (EUROCAT) reports in Flanders: 1.84 per 10 000 births (registration years 1989 – 2014) 
(Nelen et al., 2017). 
§Prevalence of congenital anomalies related to diabetes as the EUROCAT reports in study “Spectrum of Congenital Anomalies in Pregnancies with Pregestational Diabetes”: 0.017 per 10 000 births (669 
congenital anomalies in diabetes cases / 3 729 230 registered births in 1990 – 2005)(Garne et al., 2012).  
§§Prevalence of Valproate syndrome as the EUROCAT reports in Flanders: 0.04 per 10.000 births (registration years 1989 – 2014)(Nelen et al., 2017). 
*Prevalence congenital anomalies related to thyroid therapy as the EUROmediCAT reports in the study “EUROmediCAT signal detection: a systematic method for identifying potential teratogentic 
medication” and their final report: 0.018 per 10 000 births (1 298 fetuses with congenital anomalies exposed to thyroid therapy / 7,2 million births in the period 1995 – 2012) (Given et al., 2016; Loane et al., 
2017). 
**No prevalence in EUROCAT. Scoring based on Shannon et al. (2014a). 
$Prevalence of congenital anomalies related to medication use during the first trimester as the EUROmediCAT reports in study “EUROmediCAT signal detection: a systematic method for identifying potential 
teratogentic medication” and their final report: 0.21 per 10 000 births (14 950 fetuses with medication exposure during first trimester and congenital anomalies / 7,2 million births in the period 1995 – 2012) 
(Given et al., 2016; Loane et al., 2017). 
$$Prevalence of Fetal Alcohol Syndrome (FAS) as EUROCAT reports in Flanders: 0.05 per 10 000 births (registration years 1989 – 2014) (Nelen et al., 2017). 
°Prevalence of deformities of the foot associated with maternal smoking as the EUROCAT reports in the study “Maternal smoking  and deformities of the foot: results of the EUROCAT Study. European 
Registries of Congenital Anomalies”: 0.006 per 10 000 births (4.5% of the 3662 cases of deformities of the foot were attributed to maternal smoking / 2 853 474 births)(Reefhuis et al., 1998).  
°°No prevalence available by EUROCAT. Mixed results in literature regarding association substance abuse and congenital anomalies (Viteri et al., 2015; Lind et al., 2017). 
µNo prevalence available by EUROCAT. Mixed results in literature regarding association maternal nutrition and congenital anomalies (Groenen et al., 2004; Smedts et al., 2008; Feldkamp et al., 2011; 
Beurskens et al., 2013; Huber et al., 2013; Feldkamp et al., 2014; Botto et al., 2016). 
µµPrevalence of neural tube defects as the EUROCAT reports in Flanders: 8.79 per 10 000 births (registration years 1989 – 2014) (Nelen et al., 2017). 
&No prevalence available by EUROCAT. Several systematic reviews and meta-analyses showed an increased risk of neural tube defects and congenital heart defects in women with obesity in the 
prepregnancy period or early pregnancy (Stothard et al., 2009; Dean et al., 2014; Marchi et al., 2015). For example: OR of 1.87 (95% CI: 1.62–2.15) for neural tube defects and OR of 1.30 (95% CI, 1.12 – 1.51) for 
cardiovascular anomalies (Stothard et al., 2009), and OR of 1.15 (95% CI, 1.07-1.24) for neural tube defects and congenital heart defects (Dean et al., 2014). 
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4.2 Economic effectiveness of preconception care interventions 
Despite the fact that the CDC and WHO recommended to design and conduct analyses of cost-effectiveness and 
cost-benefit of preconception care interventions, only a few economic studies have been done (Johnson et al., 
2006; World Health Organization, 2012). Peterson et al. (2015) estimated the preventable health and cost 
burden of adverse birth outcomes associated with pregestational diabetes in the United States. They estimated 
that preconception care might prevent thousands of adverse reproductive outcomes among US women with 
pregestational diabetes annually, and lead to lifetime societal cost savings of up to $5.5 billion (Peterson et al., 
2015). Due to a lack of robust preconception care costs estimates, they did not consider the costs of 
preconception care in their economic analysis. Yi and colleagues (2011) investigated the economic impact of 
preventing neural tube defects with folic acid by performing a systematic review. The results from the 
economic evaluations showed that folic acid supplementation or fortification are cost-effective ways of 
preventing neural tube defects (Yi et al., 2011). Weijers-Poppelaars et al. (2005) evaluated the costs and effects 
of preconception cystic fibrosis carrier screening. The study showed a favorable costs-saving balance of 
screening, but the balance was very sensitive to lifetime costs of care for a patient with cystic fibrosis, of which 
no recent data were available (Weijers-Poppelaars et al., 2005). Based on the above, it is recommended to 
incorporate economic evaluations into intervention studies. Economic evaluations are important because the 
results can convince decision-makers and funders about the importance of preconception care, and can help 
them in the decision making process of allocating healthcare resources (Johnson et al., 2006; World Health 
Organization, 2012; Salihu et al., 2013). 
 
5. Organization of preconception care 
It is recommended to tailor the organization of preconception care to the needs and epidemiological situation 
of a country and its population, the resources available, and the cultural aspects (World Health Organization, 
2012). One of the major challenges regarding preconception care is to identify how it can be organized to 
improve its uptake (Lassi et al., 2014; Shannon et al., 2014b; Poels et al., 2017b). 
 
5.1 Target population 
No (inter)national consensus exists regarding the target population of preconception care (Temel et al., 2015). 
The target population can be divided into three groups (World Health Organization, 2012; Temel et al., 2015): (1) 
the general reproductive-aged population; (2) women and men planning to conceive, who might be more 
receptive to input on what they can do to increase the likelihood of a healthy pregnancy and child; and (3) 
high-risk groups, including women and men in difficult social situations, those who have had previous poor 
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pregnancy outcomes, and those with known medical disorders (van der Zee et al., 2011; World Health 
Organization, 2012). The CDC and WHO recommend to first target women at highest risk (who are 
contemplating a pregnancy), because most of the adverse pregnancy outcomes are observed in this small 
subgroup of women (Johnson et al., 2006; World Health Organization, 2012).  
 
5.2 Delivery channels  
It is recommended to deliver general preconception care to women and men through various delivery 
channels, both within and outside the health sector (World Health Organization, 2012; Lassi et al., 2014; 
Shannon et al., 2014b). An emphasizes is placed on the importance of integrating preconception care into 
ongoing programs (Moos, 2010; World Health Organization, 2012; Lassi et al., 2014). Moos (2010) argues that 
the majority of the women do not need further fragmentation of the healthcare delivery system through 
creating a new service, the so-called “preconception consultation”. A special preconception visit is appropriate 
for high-risk groups, but there is nothing to recommend this for most of the women and men contemplating a 
pregnancy (Moos, 2010; Temel et al., 2015). Such an approach is expensive and is likely to miss the majority of 
the women becoming pregnant (Moos, 2010).  
 
5.2.1  Delivery within health system 
Preconception care can be delivered by healthcare providers in primary care, hospital and community health 
settings (Johnson et al., 2006). In theory, every health visit is an opportunity to provide preconception care 
(Johnson et al., 2006). It is estimated that 80% of the women and 76% of the men aged 25–34 years in 
Flanders come into contact with a general practitioner annually, and 37% of the women in Belgium consult a 
gynecologist annually (Drieskens and Gisle, 2015; Gunaïkeia, 2015). Therefore, opportunistic preconception care 
through healthcare settings is a potential strategy to address the majority of reproductive-aged people. 
However, it relies heavily on the motivation of healthcare providers to provide it, and bears the risk of 
overburden healthcare providers, who already have a lot to do (Atrash et al., 2008; World Health Organization, 
2012; Shannon et al., 2014b). Especially community-based preconception care is labor- and resource-intensive, 
but has the ability to reach the most marginalized women and men (Shannon et al., 2014b). In addition, 
offering preconception care “out of the blue” may not always be appreciated by the target population (Poels et 
al., 2017b). Delivering preconception care opportunistically is considered more acceptable when the reason or 
content of a health visit is related to reproductive health, for example while discussing birth control, pap 
smears, chronic disorders, and medication prescriptions (Poels et al., 2017b).  
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5.2.2 Delivery outside health system  
Preconception care can also be delivered outside healthcare settings, including through community based 
organizations and support groups, social welfare programs, workplace programs, and the educational system 
(World Health Organization, 2012; Lassi et al., 2014; Temel et al., 2015). Literature suggest that schools are 
important channels for endorsing preconception health and care because early sensitization could promote the 
importance of preconception health and the utilization of preconception care later in life (Edwards et al., 1997; 
Charron-Prochownik et al., 2006b; Delgado, 2008; Charafeddine et al., 2014; Lassi et al., 2014; Temel et al., 
2015).  
In addition to formal settings, marketing of preconception health and care can be done using a variety of 
methods, including mass media (e.g. television, radio, websites, and magazines), social media (e.g. Facebook, 
Instagram, and Twitter), and displaying marketing materials in public places such as the city hall, mosques, 
churches, grocery stores, library, cinema, gyms, swimming pool, and day care facilities to reach a vast majority 
of the population (World Health Organization, 2012; Lassi et al., 2014; Poels et al., 2017b). 
 
5.3 Providers  
Preconception care needs to be supported and provided by different actors with different relations to the 
target groups. The following healthcare providers play a potential important role in providing preconception 
care: midwives, nurses, (advanced) midwife/nurse practitioners, general practitioners, pediatricians, 
gynecologists, and medical specialists in general (Johnson et al., 2006; Atrash et al., 2008; Temel et al., 2015). 
In addition, paramedics, pharmacists, occupational health physicians, youth and family centers, health 
promotional organizations in general, peer educators, teachers, policymakers and so on that have a direct link 
or are a medium to the target population could also play an important role in the provision of preconception 
care (World Health Organization, 2012; El-Ibiary et al., 2014; Temel et al., 2015).  
Based on the aforementioned overview of potential actors, one can conclude that all (healthcare) providers 
who have contact with reproductive-aged women and men share a responsibility in providing and supporting 
preconception care, which may reduce the sense of individual responsibility and efforts (Weldon and Gargano, 
1985; Karau and Williams, 1993; Frayne et al., 2016; Shih and Susanto, 2016). 
 
5.4 Packages 
Preconception care can be focused on a single aspect of preconception health (e.g. folic acid supplementation 
to prevent neural tube defects) or on multiple aspects bundled together or co-packaged (Lassi et al., 2014; 
Toivonen et al., 2017). Although interventions that address multiple risk factors for adverse pregnancy outcome 





















































simultaneously have not been well-studied, evidence suggest that these interventions may be equally 
effective and have advantages over a single intervention (Jack et al., 2008; Temel et al., 2014; Hussein et al., 
2016). Several studies among pregnant women, non-pregnant women, and men demonstrated a clustering of 
behavioral risk factors, and especially among women and men of lower education and income, and those who 
are unemployed, or single (Poortinga, 2007; Erickson and Arbour, 2012; Page et al., 2012; Ferreira da Costa et al., 
2013; Passey et al., 2014; Meader et al., 2016). For example, the cross-sectional study of Passey et al. (2014) 
with 257 pregnant Indigenous women attending antenatal services in Australia found that women using one 
substance (tobacco, alcohol or cannabis), were significantly more likely to also use other substances. Clustering 
of substance use was independently associated with lower educational attainment. A recent systematic review 
of Noble et al. (2015) examined the clustering of smoking, nutrition, alcohol, and physical activity health 
behaviors among adults. More than half of the included studies (56%) reported a clustering of smoking with 
alcohol, 50% reported a clustering of all four risk behaviors, and 44% reported a clustering of poor nutrition 
and physical inactivity. Greater social disadvantage was associated with more risky behaviors (Noble et al., 
2015). These findings support the potential for interventions targeting multiple risk factors together, and 
especially among the subgroup of disadvantaged women and men.  
Based on the above, an overview is provided of the organization of preconception care (Figure 1). 
 
 
PCC: preconception care 
HC: healthcare 
 
Figure 1. Summary of the organization of preconception care 
General reproductive- 
aged population 
People contemplating  
pregnancy 
High risk groups 
PRECONCEPTION CARE 
Recommended method of PCC delivery: general PCC 
- Delivery channels: mainly outside HC system 
- Providers: all (HC) providers who have contact with people of  
 childbearing age, and media campaign 
Recommended method of PCC delivery: tailored PCC 
- Delivery channels: both within and outside HC system 
- Providers: all providers who have contact with people of childbearing 
age, HC providers: mainly primary care providers 
Recommended method of PCC delivery: specialized individual PCC 
- Delivery channels: mainly within health system 
- Providers: mainly community HC providers and specialists 
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6. Factors associated with the use of preconception care: a socio-ecological approach 
Despite the growing evidence of the importance of preconception health and care, many reproductive-aged 
women and men do not prepare for pregnancy (Frey and Files, 2006; Oza-Frank et al., 2014; Stephenson et al., 
2014; Oza-Frank et al., 2015; Poels et al., 2016; Bodin et al., 2017). Research suggests that only 25% to 39% of 
the women or couples reported to receive preconception care from a healthcare provider (Frey and Files, 2006; 
Williams et al., 2012; Oza-Frank et al., 2014; Stephenson et al., 2014; Oza-Frank et al., 2015; Poels et al., 2017c). To 
implement preconception care, it is important to gain insight in factors influencing the uptake of 
preconception care (Bartholomew et al., 2016). Factors influencing adoption of preconception care are complex 
due to the multifactorial and multilevel influences (Bronfenbrenner, 1979; McLeroy et al., 1988; Posner et al., 
2006; Moos, 2010; Bartholomew et al., 2016). The Social Ecological Model is a theory-based framework for 
understanding the multifaceted and interactive interplay between individual and environmental factors that 
influence behaviors (Bronfenbrenner, 1979; McLeroy et al., 1988; Bartholomew et al., 2016). The Social 
Ecological Model behavior acknowledges that individual behavior is influenced by a wide range of factors at 
individual, interpersonal, organizational, community, and societal level (Bronfenbrenner, 1979; McLeroy et al., 
1988; Bartholomew et al., 2016). Based on the Social Ecological Model, the following influencing factors on the 
use of preconception care were identified (Figure 2).  
 
Figure 2. The Social Ecological Model applied to use of preconception care 
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Individual level 
The individual level includes the characteristics of the individual such as sociodemographics, knowledge, 
attitudes, behaviors, and skills (Bronfenbrenner, 1979; McLeroy et al., 1988; Bartholomew et al., 2016). 
Poels et al. (2016) conducted a systematic review to investigate which factors women perceive as barriers and 
facilitators for the use of preconception care. One of the most reported barrier was the lack of awareness and 
unfamiliarity with the concept of preconception care (Charron-Prochownik et al., 2006a; Canady et al., 2008; 
Murphy et al., 2010; Mitchell et al., 2012; Zhu et al., 2012; Squiers et al., 2013; Tuomainen et al., 2013; O'Higgins et 
al., 2014; Poels et al., 2017b). Moos (2010) argues that the term ‘preconception care’ is too clinical, and 
therefore, not understood by the targeted population. A qualitative study in the Netherlands using focus group 
sessions with women (n= 29) and men (n= 5) found that most participants were unfamiliar with the concept of 
preconception care. Almost all participants assumed preconception care was only appropriate in the presence 
of certain risk factors such as fertility issues (Poels et al., 2017b). Another frequently reported barrier for the 
use of preconception care was the perception of being healthy enough, and therefore, preconception care was 
considered as not relevant (Canady et al., 2008; Hosli et al., 2008; Mazza and Chapman, 2010; Murphy et al., 
2010; Tuomainen et al., 2013; van der Zee et al., 2013; O'Higgins et al., 2014; Poels et al., 2017b). In addition, past 
pregnancy experiences was also identified as an important barrier for the use of preconception care, as 
multigravida women often believe that they have sufficient knowledge about preconception health (Wallace 
and Hurwitz, 1998; Hosli et al., 2008; Mazza and Chapman, 2010; Murphy et al., 2010; Zhu et al., 2012; Temel et 
al., 2013; Tuomainen et al., 2013; van der Zee et al., 2013). Not (fully) planning a pregnancy was another 
important impeding factor for the use of preconception care (de Jong-Potjer et al., 2003; Elsinga et al., 2006; 
Canady et al., 2008; Murphy et al., 2010; Spence et al., 2010; Zhu et al., 2012; Tuomainen et al., 2013; van der Zee 
et al., 2013). The probability that a woman will experience an unplanned pregnancy in her lifetime is 
significant. In 2002, 45% of the pregnancies in Europe were unintended, of which one fourth were continued 
(Sedgh et al., 2014). Other factors influencing the use of preconception care were wish for secrecy, emotions 
and beliefs about pregnancy and preconception care, medicalization of conception, and interest in 
preconception care (Canady et al., 2008; Mazza and Chapman, 2010; Murphy et al., 2010; Poels et al., 2017b). 
Several studies have shown that women of lower socioeconomic status (based on education, employment, and 
income) have a high prevalence of risk factors for adverse pregnancy outcomes compared to women of higher 
socioeconomic status (van der Pal-de Bruin et al., 2008; Harelick et al., 2011; Timmermans et al., 2011; Denny et 
al., 2012; Weightman et al., 2012; de Graaf et al., 2013; Waelput et al., 2017). Although these women could 
benefit most from preconception care, literature suggests that women of lower socioeconomic status are less 
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likely to use preconception care compared to their lower risk counterparts (Elsinga et al., 2006; de Graaf et al., 
2013). The so-called Matthew effect (Stanovich, 1986) – a phenomenon where the rich get richer and the poor 
get poorer – was also observed in several studies on preconception health and care: the healthy, low-risk 
women use healthcare services to become healthier while the less healthy, high-risk women do not use 
healthcare services and become unhealthier (van der Pal-de Bruin et al., 2008; Williams et al., 2012; de Graaf et 
al., 2013; Oza-Frank et al., 2014; Murphy, 2016; Vanden Broeck et al., 2016). Women and men of lower 
socioeconomic status might experience more and different barriers to receiving preconception care, including 
low health literacy, lack of child care or public transportation, lack of energy and time due to multiple 
competing demands, poor accessibility of preconception care services, lack of adequate finances, and poor 
coping strategies (Mazza and Chapman, 2010; Murphy et al., 2010; Zhu et al., 2012; Hogan et al., 2013; Squiers et 
al., 2013; Temel et al., 2013; Tuomainen et al., 2013; Atal and Cheng, 2016). These barriers pose an important 
challenge to overcome health disparities (differences in health by socioeconomic groups) as literature 
suggests that support programs are not powerful enough to overcome the barriers to use preconception care 
(Chen and Miller, 2013). Literature suggests that a community-based approach has the potential to reach 
women and men who are “hard-to-reach”, including women and men of lower SES (Lassi et al., 2014; Shannon 
et al., 2014; van Voorst et al., 2015). For example, the recent meta-analysis of O’Mara-Eves et al. (2015) showed 
that community engagement interventions for disadvantaged groups are effective in terms of perceived social 
support, health behavior self-efficacy, health behaviors, and health consequences. Interventions engaging 
community members in the delivery of the intervention; involving peers, community members, and education 
professionals (compared with health professionals); and using skill development or training strategies 
(compared with educational strategies) tended to be the most effective for health behavior outcomes.   
 
Interpersonal level 
The interpersonal level includes formal and informal social networks and social support systems with others, 
such as partner, family, friends, and healthcare providers (Bronfenbrenner, 1979; McLeroy et al., 1988; 
Bartholomew et al., 2016). 
The systematic review of Poels et al. (2016) identified several interpersonal factors influencing the use of 
preconception care. Social support was reported as a facilitator for the use of preconception care. Especially 
the partner’s opinion seemed to be very important for women (Janz et al., 1995; Squiers et al., 2013; Temel et 
al., 2013; O'Higgins et al., 2014). By contrast, social pressure was an inhibiting factor for preconception care use 
(Murphy et al., 2010; Temel et al., 2013; Tuomainen et al., 2013; van der Zee et al., 2013). In addition, some 
specific healthcare provider characteristics were identified as factors influencing the decision to use 
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preconception care, including previous experiences with health services, communication issues, active offer of 
preconception care, and the healthcare provider’s attitude (Janz et al., 1995; Mazza and Chapman, 2010; Murphy 
et al., 2010; Spence et al., 2010; Tuomainen et al., 2013; van der Zee et al., 2013; O'Higgins et al., 2014). This 
suggests that healthcare providers may have an important influence on women’s and men’s use of 
preconception care. To date, an overview of factors influencing the provision of preconception care by 
healthcare providers is lacking, and will be provided further in this thesis (chapter 8). 
 
Organizational and community level 
The organizational level includes social institutions with organizational characteristics, and formal and 
informal rules for operation, such as work settings, secondary schools, universities, primary care settings, and 
hospitals (Bronfenbrenner, 1979; McLeroy et al., 1988; Bartholomew et al., 2016). The community level includes 
relationships between organizations and informal networks within defined boundaries, such as a 
neighborhood, organizational relationships, and neighborhood organizations (Bronfenbrenner, 1979; McLeroy 
et al., 1988; Bartholomew et al., 2016). 
Several organizational factors were identified as influencing factors on the use of preconception care. For 
example, the access to preconception care services was identified as an important influence on its uptake 
(Mazza and Chapman, 2010; Murphy et al., 2010; Zhu et al., 2012). Logistic concerns, including consultation 
hours during the office hours, travel issues, and lack of childcare might make hospital- or primary care based 
preconception care less accessible (Temel et al., 2013; Tuomainen et al., 2013; O'Higgins et al., 2014). In addition, 
limited collaboration and referrals between healthcare providers for preconception may hamper the use of 
preconception care (Poels et al., 2017a). Literature suggest that schools are important channels for endorsing 
preconception health and care (Edwards et al., 1997; Charron-Prochownik et al., 2006b; Delgado, 2008; 
Charafeddine et al., 2014; Lassi et al., 2014; Temel et al., 2015). However, integrating preconception health and 
care in existing sexual health education might be impeded by the fact that education systems are mainly 
focused on pregnancy prevention, and teachers’ fear of promoting a teenage pregnancy (Vlaams Ministerie van 
Onderwijs en Vorming, 2010, 2017).  
 
Societal level 
The societal level includes social and cultural norms, national laws and policies, programs, and facilities of 
large political and geographic groups (Bronfenbrenner, 1979; McLeroy et al., 1988; Bartholomew et al., 2016). 
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There are several societal factors that can influence the use of preconception care. First, lack of reimbursement 
may impede the uptake and provision of preconception care (Schwarz et al., 2009; Ojukwu et al., 2016; Poels et 
al., 2016; M’hamdi et al., 2017). Another influencing societal factor is the availability and access to educational 
materials for patients (e.g. leaflets and websites) and to professional resources (e.g. evidence-based websites 
and tools) (Schwarz et al., 2009; Mortagy et al., 2010; Mazza et al., 2013; Stephenson et al., 2014). The 
availability of national evidence-based guidelines is also identified as an important factor that influences the 
provision of preconception care by healthcare providers (Heyes et al., 2004; Mortagy et al., 2010; Archibald et 
al., 2016; Poels et al., 2017a). In addition, social and cultural norms regarding the role of men during the (pre-
)pregnancy period (i.e., pregnancy is still perceived as a “woman’s domain”), and pregnancy planning (e.g., 
European Americans are more likely to consciously plan a pregnancy compared to African Americans) can also 
have an influence on the use of preconception care (Geronimus, 2003; Canady et al. 2008; World Health 
Organization, 2013; Widarsson et al., 2015). 
 
The use of preconception care is only one preconception health behavior. Hardly any studies have been 
conducted on modifiable factors associated with other preconception health behaviors. The exceptions are 
studies on the use of folic acid in women (Temel et al., 2013) and studies investigating socio-demographic 
factors associated with preconception health behaviors (e.g. Stephenson et al., 2014; Bodin et al., 2017). In order 
to develop interventions to enhance preconception health behaviors, it would be interesting to investigate 
which modifiable factors are associated with different preconception health behaviors. 
 
7. Preconception health and care in Flanders 
7.1 Preconception health in Flanders  
Little is known about preconception health in Flanders, Belgium. The Study Centre for Perinatal Epidemiology 
(SPE) is an independent and regionally funded center that registers 99.8% of all births of 500 gram and above.  
Although the SPE collects obstetric and perinatal data, few data is related to preconception health. Based on 
the SPE registrations of 54 022 singleton deliveries in 2009, a study of Bogaerts (2014) showed that almost 
one-third of women in Flanders are overweight (22%) or obese (10%) at the start of their pregnancy. The 
JOnG!-study of the Policy Research Centre for Welfare, Public Health and Family (‘Steunpunt Welzijn, 
Volksgezondheid en Gezin’) conducted research between 2008 and 2009 regarding the development, 
parenting, behavior, and health of Flemish newborns, with a sample of 2 106 mothers (Grietens et al., 2010). In 
total, 43% of the mothers took folic acid before becoming pregnant, and 23% smoked and 66% consumed 
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alcohol prior to the pregnancy (Hoppenbrouwers et al., 2010; Hoppenbrouwers et al., 2011a; Hoppenbrouwers et 
al., 2011b). The study of Vandevijvere et al. (2012) regarding the folate status in pregnant women in Belgium 
(n=1 311) showed that 41% and 22% of the women in their first and third trimester, respectively, reported taking 
folic acid supplements before their pregnancy. No distinction was made between data of Brussels, Wallonia, 
and Flanders (Vandevijvere et al., 2012). Data on pregnancy planning in Flanders are scarce. To the author’s 
knowledge, only one study explored the prevalence of unplanned pregnancies in Flanders, the so-called 
SEXPERT study. The SEXPERT study was a large-scale study on sexual health in Flanders conducted between 
February 2011 and February 2012, and included 1 832 respondents aged 14 to 80 years (Buysse et al., 2013). In 
total, 25% of the respondents experienced at least one unplanned pregnancy between 2000 and 2011 (Buysse 
et al., 2013). The SEXPERT study measured pregnancy planning in a dichotomous manner (planned versus 
unplanned pregnancy). However, there is growing evidence for assessing pregnancy planning as a continuum 
to capture ambivalent feelings, attitudes and behaviors towards avoiding pregnancy, which is insufficiently 
captured in traditional, dichotomous instruments (Stanford et al., 2000; Santelli et al., 2003; Schwarz et al., 
2007; Higgins et al., 2012). 
 
7.2 Organization of preconception care in Flanders 
7.2.1 Healthcare providers 
In Flanders, obstetric care is provided by midwives, general practitioners, and gynecologists. Most pregnant 
women in Flanders choose the gynecologist to be their primary care provider during pregnancy, and will give 
birth at the hospital where their gynecologist practices (Emons and Luiten, 2001). Midwives are hardly involved 
in antenatal care, and often play an assisting role in the natal phase. Although little is known about their 
actual role during the preconception phase, midwives are legally able and competent to provide preconception 
care.  
The Federal Council of Midwifes (‘Federale Raad voor Vroedvrouwen’) documented in 2016 the professional and 
competence profile of the Belgian midwife. The Belgian midwife was defined as a “healthcare provider that 
provides medical obstetric care during the preconception, pregnancy, labor, delivery, postpartum, and newborn 
period” (The Federal Council of Midwifes, 2016). Several competences of the midwives are related to 
preconception care, including competence 1 (advocacy for normal physiologic pregnancy, labor, and 
postpartum), competence 2 (risk assessment), and competence 5 (health promotion). Competence 1 of the 
midwife refers to the diagnosis, guidance, advocacy, and promotion of the normal physiological processes 
during the preconception, pregnancy, labor, delivery, postpartum, and newborn period; and specifically for 
preconception care: “the provision of a preconception consult” and “providing advice about family planning to 
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the woman and her partner”. Competence 2 of the midwife refers to the autonomous detection of risks and 
complications, acting appropriately, consulting physicians and other healthcare providers, and referring 
appropriately; and specifically for preconception care: “to evaluate every situation and to detect potential risks 
and/or complications related to preconception, fertility, obstetrics, neonatology, and gynecology”. Competence 
5 refers to the provision of health promotion and prevention in a target-orientated manner according to the 
principles of health promotion, and specifically for preconception care: “to inform about fertility, sexuality, 
relationships, and preconception care” (The Federal Council of Midwifes, 2016).  
The structure of the Flemish education profile of the Bachelor in midwifery is very similar to the professional 
and competence profile of the Belgian midwife (Flemish Education Council, 2014). The provision of 
preconception care is integrated in several competences: competence 1 (physiology, care and guidance), 
competence 2 (risk detection and risk selection), competence 4 (psychosocial context), and competence 6 
(health promotion). One of the goals of competence 1 is the provision of a preconception consult in an 
autonomous manner. An overview of the knowledge and skills items that are essential to conduct a 
preconception consult are provided in Table 3. One of the goals of competence 2 is “to evaluate every situation 
and to detect potential risks and/or complications related to preconception, fertility, obstetrics, neonatology, 
and gynecology in an autonomous manner”. No specific knowledge and skills items regarding preconception 
care are integrated in competence 2. In competence 4, one essential knowledge item and two essential kills 
are specifically related to preconception care (Table 3). One of the aims of competence 6 is “to sensitize youths 
to the importance of preventive reproductive healthcare, and to inform them about fertility, sexuality, 
relationships, and preconception care”, with one knowledge and one skills item regarding preconception care 
(Table 3).   
 
Table 3. Competences of Flemish education profile of the Bachelor in midwifery related to preconception care 
COMPETENCE 1: PHYSIOLOGY, CARE AND GUIDANCE 
1.1 The provision of a preconception consult in an autonomous manner 
Knowledge Skills 
- Content of a preconception consult;  
- Menstrual cycle and factors that influence fertility; 
- Embryology; 
- Genetics and congenital risks, and screening and 
diagnostic tests; 
- Preimplantation genetic diagnosis. 
- To conduct a preconception consult; 
- Counseling; 
- To conduct an anamnesis and complete an anamnesis 
questionnaire; 
- To evaluate the nutritional status and lifestyle; 
- To collect data, to observe, to interpret, to rapport, and 
to act adequately; 
- To order and/or perform relevant medical-obstetrical 
tests, to interpreter results, to rapport, and to act 
adequately; 
- To inform about the goal of a preconception consult 
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and potential tests in an understandable way; 
- To support the woman and her partner in the choices 
regarding preconception screening. 
COMPETENCE 4: PSYCHOSOCIAL CONTEXT 
4.1 To recognize and to respect the psychosocial unity of a woman, her family, and environment 
Knowledge Skills 
- Psychosocial aspects of sexuality and reproduction: 
(un)wanted sexual activity and (un)wanted pregnancy. 
 
- To recognize and discuss psychosocial implications of 
preconception problems; 
- To guide and assist a woman and her partner with 
lifestyle changes. 
COMPETENCE 6: HEALTH PROMOTION 
4.2 To sensitize youths to the importance of preventive reproductive healthcare, and to inform them about fertility, 
sexuality, relationships, and preconception care 
Knowledge Skills 
- Preventive and educational role of the midwife in 
avoiding complications during the preconception stage. 
- To provide preconception care. 
 
The department of midwifery of the Thomas More University College organizes a postgraduate course in 
preconception care for graduated midwives, general practitioners or other qualified healthcare providers 
(Thomas More University College, 2015). The total course counts 24 ECTS credits, and includes a basic module in 
preconception care, nursing sciences, prenatal tests and genetics, fertility, and a thesis.  
 
7.2.2 Preconception care guidelines and recommendations 
In Flanders, the only existing preconception care guidelines were developed in 2008 by ‘Domus Medica’ 
(Association of General Practitioners) (Samyn et al., 2008). The content of the preconception care guidelines 
include (1) risk assessment of medical conditions (asthma, diabetes mellitus, epilepsy, hypertension, thyroid 
disease, cardiovascular disease, deep venous thrombosis, chronic renal disease, cancer, and psychiatric 
conditions), infection diseases, family and genetic history, lifestyle and work environment (dietary pattern, 
body mass index, smoking, alcohol, drugs, work-related risks, hyperthermia), and medication use; (2) blood 
analysis to evaluate blood type, rubella, and toxoplasmosis status if unknown, and the immunization against 
rubella; and (3) the recommendation for folic acid supplementation. Although updated in 2011 (Samyn, 2011), 
these guidelines may be dated as evidence about preconception health and care is growing. Furthermore, the 
guidelines are focused on women only, and do not offer recommendations for men. In addition, these 
guidelines were mono-disciplinary developed by and for general practitioners, and thus, may be incomplete or 
not fully applicable or for other healthcare providers such as midwives.  
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The Superior Health Council of Belgium recommends to women planning a pregnancy to take 0.4 mg folic acid 
daily, starting from at least one month prior to pregnancy until at least 12 weeks after becoming pregnant. 
Women who are at high risk of having a baby with a neural tube defect are advised to take 4 mg per day 
(Superior Health Council of Belgium, 2016). There is no official policy regarding fortification of food with folic 
acid (Vandevijvere et al., 2012). The Superior Health Council of Belgium discourages folic acid food fortification 
due to the potential risks and side effects of a folic acid overdose, including masking a vitamin B12 deficiency 
and cancer (Superior Health Council of Belgium, 2011, 2016). However, some fortified products are available for 
consumption, such as cereal products and fruit juices (Superior Health Council of Belgium, 2011).  
 
 7.2.3 Reimbursement of preconception care  
The Belgian healthcare system is based on a fee-for-service payment model with so-called ‘nomenclature’, 
which lists medical services that are fully or partially refunded by the health insurance (Van den Oever and 
Volckaert, 2008; Gerkens and Merkur, 2010). The provision of preconception care is not listed in the 
nomenclature. If a woman receives preconception care from a gynecologist or general practitioner, the 
healthcare provider can categorize it as a general consultation and the cost of this consult will be reimbursed. 
If a woman visits a midwife for preconception care, this care will not be refunded because midwifery care is 
only reimbursed in the context of a pregnancy, labor and birth, and postpartum care.  
 
7.3 Preconception care interventions 
In contrast to some neighboring countries such as the Netherlands (van der Zee et al., 2011), there is little 
experience in implementing preconception care initiatives in Flanders.  
As part of the research line ‘FREA’ (Fertility and REproductive Awareness), a preconception consultation 
conducted by a midwife and gynecologist was implemented in 2010 in one university hospital in Flanders to 
assess which women attend a preconception consult and how they evaluate this preconception consult 
(Delbaere and De Sutter, 2011). Between January 2010 and March 2011, 74 women and couples had a 
preconception visit with a midwife. Most of the participants were relatively older (average age of 30 years), 
nulliparous (85%), married or cohabiting (99%), higher educated (85% had a bachelor's or higher degree), had 
the Belgian nationality (95%), and were not actively trying to conceive (58%). The majority of the participants 
had a healthy lifestyle (73% had a normal body mass index, 91% did not smoke), with exception of alcohol use 
(55% consumed alcohol). In addition, 34% of the women who were actively trying to conceive, did not use folic 
acid (Van Kerkhove, 2011; Delbaere, 2012). The majority of the women (97%) evaluated the preconception 
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consult as useful (Delbaere, 2012). The provision of this preconception visit was not continued after the project 
ended. 
In 2011, the Flemish government released a public procurement on folic acid intake and preconception advice. 
One of the goals of this procurement was to develop an evidence-based website on preconception care, with a 
specific focus on folic acid intake (Delbaere et al., 2016). Between April 2013 and July 2014, the content of the 
website was developed. First, a literature review was conducted to identify existing guidelines on 
preconception and antenatal care. Next, the quality of the guidelines was assessed using the AGREE II. 
Subsequently, the topics of the website were selected by a panel of 5 internal experts and 16 external experts. 
Based on the final list of topics, evidence was selected from guidelines and reviews, and a first draft was 
written. Next, a multidisciplinary team of 40 experts in the field of women’s and children’s health were 
involved in the revision of the content of the website. A pilot study with a preliminary version of the website 
was carried out in a group of 30 first degree midwifery students and 6 people of reproductive age to assess 
the usability, comprehensibility, and the appealingness of the website. In February 2015, the final website 
‘www.gezondzwangerworden.be’ was launched (In English: ‘becoming pregnant in a healthy manner’). The 
website is in Dutch and consists of evidence-based information for both women and men planning a 
pregnancy, and healthcare providers. The website has a constant average of 100 – 200 visitors per day, mainly 
women (85%) and people aged 25 – 34 years (62%) (Delbaere et al., 2016). 
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OUTLINE AND OBJECTIVES 
Since the CDC and March of Dimes released one of the first recommendations for preconception health and 
care in 2006, preconception health and care received increased scientific interest. Although growing interest, 
preconception health and care are still not fully implemented (Lassi et al., 2014). Compared to neighboring 
country The Netherlands, the organization and implementation of preconception care in Flanders is still in its 
infancy (van der Zee et al., 2011). One of the first steps in developing and implementing tailored strategies for 
improving preconception health and care is to conduct a needs assessment and a problem analysis to identify 
what needs to be changed (Bartholomew et al., 2016; World Health Organization, 2012). Therefore, the main 
objectives of the dissertation were (1) to gain insight into preconception needs, lifestyle changes, and its 
associated factors among reproductive-aged women and men, and (2) to investigate barriers and facilitators 
to the provision of preconception care by healthcare providers. These objectives resulted in six research 
questions. 
1. What are the preconception-related information and support needs of women with a desire to have 
(more) children? 
2. What are the psychometric properties of the Dutch version of the London Measure of Unplanned 
Pregnancy in women with pregnancies ending in birth? 
3. What is the prevalence, and are associated factors and maternal and neonatal health outcomes of 
unplanned pregnancies ending in birth? 
4. What are preconception lifestyle changes and associated factors in women with planned pregnancies 
ending in birth? 
5. Which socio-demographic and psychosocial factors are associated with the intention to prepare for 
pregnancy in reproductive-aged women and men? 
6. What are barriers and facilitators to the provision of preconception care by healthcare providers? 
 
To the author’s knowledge, no studies have assessed the preconception-related needs of reproductive-aged 
women. However, assessing the needs of the target population is one of the first steps of intervention 
development (Bartholomew et al., 2016; World Health Organization, 2012; Temel et al., 2015). Therefore, the 
preconception-related information and support needs were investigated among women with a desire to have 
(more) children (objective 1). Results of this study are presented in chapter 2.  
Pregnancy planning is an important part of preconception health and care, because a couple has the 
opportunity to make lifestyle changes when the pregnancy is planned (Moos et al., 2008). Data on pregnancy 
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planning in Flanders are scarce. Therefore, it would be interesting to further investigate this. However, no 
national data registration or questionnaires are available for assessing the prevalence of unplanned 
pregnancies in Dutch-speaking regions. The ‘London Measure of Unplanned Pregnancies’ (LMUP) is a valid and 
reliable instrument to measure pregnancy planning. In chapter 3, the LMUP was translated from English into 
Dutch and its psychometric properties (validity and reliability) were evaluated (objective 2). In chapter 4, the 
Dutch version of the LMUP was used to assess the prevalence, associated factors, and health outcomes of 
unplanned pregnancies ending in birth (objective 3).  
Planning a pregnancy is often a first and prerequisite step for preconception lifestyle changes. However, 
different studies found that women who are consciously planning a pregnancy do not always change their 
lifestyle before becoming pregnant. In order to gain insight in a broad range of preconception lifestyle changes 
and associated factors in women having a planned pregnancy, a secondary data analysis of the study about 
pregnancy planning was conducted in chapter 5 (objective 4).  
Another important part of intervention development is to understand which modifiable determinants are 
associated with preconception health behaviors or behavioral intentions (Bartholomew et al., 2016). To date, 
research on factors is limited to studies of socio-demographic factors associated with preconception health 
behaviors. Hardly any studies have been conducted on modifiable factors associated with preconception health 
behavior or behavioral intentions in the general population. Therefore, socio-demographic and psychosocial 
factors associated with the intention to prepare for pregnancy were investigated in women and men in 
chapters 6 and 7, respectively (objective 5).  
Literature suggests that healthcare providers have an important influence on women’s and men’s use of  
preconception care (Poels et al., 2016). To date, an overview of influencing factors on the provision of 
preconception care is lacking. In chapter 8, a systematic review was conducted to assess the barriers and 
facilitators to the provision of preconception care by healthcare providers (objective 6).  
Chapter 9 provides an overview of the key findings of this dissertation with recommendations for practice, 
future interventions, policy, education, and research.  
An overview of the research objectives, research populations, and the methods employed in each study are 
presented in Table 4, and described in detail in the subsequent chapters of this dissertation. 
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Table 4. Overview of the studies and methods in each chapter of this dissertation 
Chapter Research objective Research population Methods 
2 To investigate preconception 
information and support needs 
Reproductive-aged women 
with a desire to have 
(more) children 
Cross-sectional study 
- Sample: 242 women  
- Setting: 1 university hospital and online 
- Research instrument: questionnaire 
3 To translate and investigate 
the psychometric properties of 
the Dutch version of the 
London Measure of Unplanned 
Pregnancy (LMUP) 
Women with pregnancies 
ending in birth 
Secondary data analysis of the study 
described in chapter 4 (n=517) 
4 To investigate the prevalence, 
associated factors, and 
maternal and neonatal health 
outcomes of unplanned 
pregnancies ending in birth 
Women with pregnancies 
ending in birth 
Cross-sectional study 
- Sample: 517 women 
- Setting: 6 hospitals  
- Research instrument: questionnaire and 
medical records 
5 To investigate preconception 
lifestyle changes and 
associated factors in women 
with planned pregnancies 
Women with planned 
pregnancies ending in birth 
Secondary data analysis of the study 
described in chapter 4 
- Analytic sample: 430 women 
6 To investigate socio-
demographic and psychosocial 
factors associated with the 
intention to prepare for 
pregnancy in women 
Reproductive-aged women 
with a desire to have 
(more) children 
Cross-sectional study 
- Sample: 1722 women 
- Setting: 7 Community Health Centers, 4 
Public Centers for Social Welfare, 1 
youth welfare organization, 4 secondary 
schools, 1 private company, and online 
- Research instrument: questionnaire 
7 To investigate socio-
demographic and psychosocial 
factors associated with the 
intention to prepare for 
pregnancy in men 
Reproductive-aged men 
with a desire to have 
(more) children 
Cross-sectional study 
- Sample: 304 men 
- Setting: 7 Community Health Centers, 4 
Public Centers for Social Welfare, 4 
secondary schools, and online 
- Research instrument: questionnaire 
8 To investigate barriers and 
facilitators to the provision of 
preconception care 
Healthcare providers A mixed-methods systematic review 
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ABSTRACT  
Objective: To asses women’s interest in preconception care, their organizational preferences, and their 
preconception-related information and support needs. 
Design: Cross-sectional study design. 
Setting: Participants were recruited online through social media and discussion forums for issues relating to 
(in)fertility, pregnancy, and parenting; and in the Women’s Clinic of Ghent University Hospital. 
Participants: 242 reproductive-aged women with a desire to have (more) children. 
Findings: The majority of women (75%) wanted to receive preconception care in the future. Gynecologists (93%) 
were the most preferred source for preconception care, followed by midwives (73%) and general practitioners 
(63%). Most women wanted information about lifestyle, environmental exposures, working conditions and 
medical issues. Information needs were higher among women with a (history of) mental illness [odds ratio 
(OR) 3.50, 95% confidence interval (CI) 1.08–11.36], a (history) of eye and otolaryngological problems (OR 2.22, 
95% CI 0.95–5.21) and overweight (OR 2.22, 95% CI 1.01–4.93). A few women indicated that they needed 
preconception-related support. Overweight women reported greater need for lifestyle-related support 
compared with women of health weight (p=0.001). 
Key conclusions: Reproductive-aged women are interested in preconception care, and would prefer to receive 
this care directly from a professional caregiver. Most women had high preconception-related information 
needs and lower support needs. 
Implications for practice: Although women reported that they would prefer preconception care from 
gynecologists, the results indicate that midwives can also have an important role in the provision of 
preconception care. They would need further training to improve their knowledge, skills and awareness 
regarding preconception care. 
Keywords: Preconception, Prepregnancy, Needs, Needs assessment, Information, Support 
 
INTRODUCTION 
Despite increased use of antenatal care services, reproductive outcomes remained stable over the last two 
decades (Johnson et al., 2006; Dimes, 2009). In Flanders (Belgium), the incidence of preterm birth, low birth 
weight and congenital malformations has stabilized; the number of children born with a birth weight below 
2500 g was 6.9% in 1994, 6.9% in 2004 and 6.8% in 2013 (Cammu et al., 2005, 2014). The same trend can be 
observed concerning perinatal and maternal mortality. In Flanders (Belgium), the perinatal mortality was 8.1% 
in 1995, decreased to 6.7% in 2000, and subsequently stabilized (6.4% in 2013). Maternal mortality in Flanders 
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fluctuated slightly with a mortality rate of 1/15,000 in 2004 and 1/13,000 in 2013, with an overall average of 
one death in 19,000 women (Cammu et al., 2005, 2014). 
Adverse reproductive outcomes can affect the child’s health and quality of life during infancy, childhood and 
later on in life (Vermaes et al., 2005; Christianson et al., 2006; March Of Dimes Foundation, 2009; Jaddoe, 2014; 
Moreira et al., 2014). Moreover, adverse birth outcomes may have an impact on the mother’s health. For 
example, adverse reproductive outcomes are associated with caesarean section, which increases the risk of 
maternal morbidity, including pain, reduced mobility, and infection (Liu et al., 2007; Haque et al., 2008; Kealy et 
al., 2010; Silver, 2012). Negative birth outcomes may also affect family life as some require psychosocial and 
family adjustments, and are associated with increased family costs and costs for society (Christianson et al., 
2006). For example, the lifetime societal costs for spina bifida are estimated to be US$636,000 (€508.275), 
including costs for medical treatment, educational services and loss of productivity (Shannon et al., 2014). 
Many adverse reproductive outcomes are associated with maternal and paternal risk factors that can be 
modified before conception through primary prevention (Johnson et al., 2006; Shannon et al., 2014; Corchia and 
Mastroiacovo, 2013). van der Pal-de Bruin et al. (2008) assessed the prevalence of risk factors with a potential 
influence on pregnancy outcome among 481 couples contemplating a pregnancy. The study revealed that all 
couples reported at least one risk factor for adverse pregnancy outcome which could be avoided by taking 
preventive measures. 
The fetus is particularly vulnerable to environmental influences during organogenesis (days 17–56 
postconception) (Hacker et al., 2010). Women often enter prenatal care or discover that they are pregnant 
when the fetal organs are already formed (Johnson et al., 2006; Atrash et al., 2008). Antenatal care is often 
too late to prevent adverse reproductive outcomes or birth defects, because these interventions take time to 
be effective (Atrash et al., 2006). For example, folic acid supplementation should start one month before 
conception to have an optimal effect on reducing the risk of neural tube defects (Wolff et al., 2009). A recent 
study of Shannon et al. (2014) estimated that between 585 and 1085 congenital disorders could be prevented 
with a national preventive care program. Thus, there is a need to act beyond the ‘early diagnosis and 
management’ approach and move into a ‘primary prevention’ one (Atrash et al., 2008). 
Preconception care is a form of primary prevention and can be defined as ‘the provision of biomedical, 
behavioral and social health interventions to women and couples before conception occurs’ (World Health 
Organization, 2013). Key preconception care domains are family planning; tobacco, alcohol and other substance 
use; environmental exposures; genetics; infectious diseases and vaccination; medical conditions and 
medications; physical activity and nutrition; and psychosocial concerns (Atrash et al., 2006; Johnson et al., 
2006; Posner et al., 2008). By reducing risk factors and improving the health status, women can have a 
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healthier pregnancy and a decreased risk for maternal and childhood mortality and morbidity (Atrash et al., 
2008; World Health Organization, 2013).  
Preconception care is not a new concept, but has been gaining momentum over the last two decades (Johnson 
et al., 2006; Atrash et al., 2008). Although preconception care has been recommended for many years, most 
health care professionals do not provide it and most women do not ask for it (Atrash et al., 2008). Little is 
known about women’s reasons for not using preconception care. It is possible that women do not know that 
the first period of pregnancy is crucial, are unaware of their risk status, are unfamiliar with the concept of 
preconception care, or may not be interested in preconception care (de Jong-Potjer et al., 2003).  
de Jong-Potjer et al. (2003) and Frey and Files (2006) explored the interest of women in preconception care. 
The results of de Jong-Potjer et al. (2003) indicated that regardless of age, more than 70% of women were 
interested in or would consider a preconceptional consultation when they decided to become pregnant. Only 
11% of women stated specifically that they had no interest in preconception advice. Frey and Files (2006) found 
that 56% of women were interested and 10% might be interested in receiving preconception health education. 
The majority of women preferred to receive information from either a primary care physician (51%) or 
obstetrician/gynecologist (44%). The findings of both studies indicated that women are interested in 
preconception care, but did not provide insight into women’s needs and preferences regarding this type of 
care. Although the study of Frey and Files (2006) assessed patient preferences for sources of preconception 
information, ‘the midwife’ was not an answer option in the survey. 
To the authors’ knowledge, no studies are available assessing preconception-related needs of reproductive-
aged women extensively. However, assessing the needs of the target population is an important part of 
intervention development (Bartholomew et al., 2011). Interventions on preconception care must be tailored to 
the needs of a country and specific target groups within countries (Bartholomew et al., 2011; World Health 
Organization, 2013). One of the first steps in developing tailored interventions on preconception care is 
performing a needs assessment (World Health Organization, 2013). Therefore, this study aimed to explore 
women’s interest in preconception care, their organizational preferences, and their preconception-related 
information and support needs. In addition, factors associated with interest in receiving preconception care, 




A cross-sectional study design was chosen to gain insight into women’s needs and preferences regarding 
preconception care. Preconception care in this study was defined as ‘the provision of health information and/or 
guidance by professional caregivers or other sources in the period the conception occurs, with the aim to 
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improve maternal and child health outcomes’. The study was approved by the Ghent University Hospital Ethics 
Committee (B670201420381). 
Sample 
A convenience sample of women aged 18–40 years with a desire to have (more) children and fluent in Dutch 
were invited to participate in this study. No exclusion criteria were applied. Women were recruited at the 
Women’s Clinic of Ghent University Hospital, and online through social media and discussion forums for issues 
relating to (in)fertility, pregnancy and parenting.  
Data collection 
Development of the needs assessment instrument 
A needs assessment instrument was developed in accordance with the ‘felt need’ approach from Bradshaw 
(1972). Felt need refers to a patient’s perceived need for help for a particular problem. Felt need is assessed by 
asking patients if they received sufficient help and if they would like to receive more help. This approach 
measures the ‘real need’ as defined by patients (Bradshaw, 1972; Johnsen et al., 2011). 
The needs assessment instrument was developed based on the five stages described by Punch and Horner, 
1991. The first stage involved an extensive literature review; and he second stage consisted of developing a 
conceptual framework. This framework was constructed based on the guidelines of the Centers for Disease 
Control and Prevention, and consisted of four key domains with several subdomains (Table 1) (Johnson et al., 
2006). 
 
Table 1. Conceptual framework of needs assessment instrument 
Domain Subdomains 






- Living situation 
- Marital status 
- Pregnancy plans 
- Health status (objective and subjective)  
Organization of preconception care 
 
- The receipt of preconception care in the past 
- The interest in receiving preconception care in the future 
- Preferred sources of preconception care 
- Interest in a preconception consultation 
Preconception-related information - Reproductive health and sexuality 
- Weight status, physical activity, nutrition 
- Folic acid 
- Infectious diseases 
- Immunization 
- Medical conditions: physical and mental disorders 
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- Substance abuse (tobacco, alcohol, drugs) 
- Medications  
- Family medical and genetic history 
- Environmental exposures 
- Social and mental health 
Preconception-related support - Healthy weight, physical activity, nutrition 
- Medical conditions: physical and mental disorders 
- Substance abuse (tobacco, alcohol, drugs) 
- Family medical and genetic history  
- Social and mental health 
 
The third stage involved generating items, scales and subscales. The development of items was based on 
research literature and existing questionnaires (Buziarsist et al., 2002; Frey and Files, 2006; Johnson et al., 
2006; Atrash et al., 2008). The response options were based on the study of Johnsen et al. (2011) which 
assessed the ‘felt need’ of palliative patients with cancer. They were adapted to the concept of preconception 
care and consisted of four possible responses to assess the need for preconception-related information or 
support: (1) ‘Yes, I am not informed/supported yet’, (2) ‘Yes, I am already partially informed/supported, but 
want more information/support’, (3) ‘No, I do not need this information/support’, and (4) ‘No, I am already fully 
informed/ the supporting care is completed’. The fourth stage involved an external review by experts and a 
pilot test. The items and overall scale were reviewed by a panel of 15 national experts (five general 
practitioners, four gynecologists, four Masters in midwifery and two independent midwives) to assess the 
content validity of the instrument (Polit and Beck, 2010). After the third round, the scale was judged to have 
excellent content validity with a content validity index of ≥ 0.78 (Polit and Beck, 2010). The next step 
comprised a pilot test with a small sample of 18 respondents (men and women) who were representative of 
the target population. Respondents were asked to provide feedback on the content, comprehensibility, and lay-
out of the instrument. The pilot group consisted of 12 women and 6 men, and had a mean age of 28 years with 
a range of 21 to 34 years. Most of them had college or university education (n= 14). No immigrant people were 
included. The fifth stage consisted of finalizing the lay out of the instrument. 
The final instrument contains five parts with 66 items (Supplementary data). The first part consists of 
demographic questions (seven items); the second part measures the medical history (seven items); the third 
part assesses the organizational preferences regarding preconception care (six items); the fourth part 
measures the need for preconception-related information (33 items), and the last part consists of 13 items 
assessing the need for preconception-related support (Table 1). 
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Procedure 
Posters and flyers about the study were distributed in the waiting rooms of the Women’s Clinic. Women who 
were interested in participating could receive information and the instrument at the registration desk. Women 
could complete the instrument while waiting for their appointment, and deposit it, together with the informed 
consent form, in a box at the registration desk. If they had not enough time to complete the instrument, they 
could take it home and send it to the research team using a prepaid envelope. The instrument was 
disseminated at the Women’s Clinic between May and July 2014. The instrument was also available online and 
disseminated between March and June 2014 through discussion forums and social media. 
Data analysis 
Data were analyzed using Statistical Package for the Social Sciences Version 21 (IBM Corp., Armonk, NY, USA). p 
< 0.05 was considered to indicate significance. Categorical variables were presented as frequencies 
(percentages) and continuous variables were presented as means (ranges). Simple binary logistic regression 
analyses were performed to investigate the association between interest in receiving preconception care in the 
future and demographic, obstetric, and health and lifestyle characteristics. Independent variables with p < 0.25 
were also entered in the multiple binary logistic regression; variables were removed from the model if they 
were not significant (p < 0.10) (Bursac et al., 2008). Odds ratios (OR) and 95% confidence intervals (CI) were 
calculated. A correlation analysis was performed to test for multicollinearity between the independent 
variables. Multicollinearity (Pearson’s r > 0.60) was observed between the dichotomous variables ‘parity’ (been 
pregnant before versus never been pregnant) and ‘reproductive and obstetric problems’ (complicated versus 
normal obstetric anamnesis). Identical logistic regression analyses were performed on preconception 
information needs. 
Responses to the information need items were dichotomized into ‘information need’ (response category 1 and 
2) and ‘no information need’ (response category 3 and 4). The internal consistency for the information needs 
items was high with a Cronbach's Alpha of 0.92. A total information needs score was obtained by summing the 
recoded scores for the information needs items. The total information needs score was normally distributed 
(Skewness = -0.18, standard error = 0.18; kurtosis = -0.63, standard error = 0.36). This score was dichotomized 
by the mean score (14.6) to obtain a ‘high information need’ (≥ 14.7) and ‘low information need’ (≤ 14.6) group.  
The responses to the preconception support need items were dichotomized in same manner as the information 
needs items. Due to the low internal consistency for the support needs items (Cronbach’s Alpha = 0.54), no 
total score was calculated. The internal consistency for the following three support needs items was high 
(Cronbach’s alpha = 0.78): ‘obtaining a healthy weight’, ‘sufficient physical activity’ and ‘healthy nutrition’. A 
total ‘lifestyle-related support needs’ score was obtained by summing the recoded scores for these three 
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items. Chi-squared calculations were made to assess differences in lifestyle-related support needs. No 
inferential statistics were performed on the support needs due to low cell frequencies. 
 
FINDINGS 
Response rate and sample characteristics 
In total, 263 women completed the instrument, of which 242 met the inclusion criteria. Most women 
completed the instrument online (214/242). The mean age of the respondents was 25.4 years [standard 
deviation (SD) 4.3]. Most women had a partner (86%), a higher level of education (77%) and were employed 
(59%). The majority of the women (87%) had no children and wanted children within three to five years (44%). 
Almost all women (93%) perceived their health as good or very good, did not smoke (82%) and did not use 
drugs (97%). Most women (81%) reported that they drank an average of three alcoholic drinks a week (SD 3.2). 
The majority of women (72%) had a normal weight (18.5 ≤ body mass index (BMI) < 25), whereas 5% were 
underweight (BMI < 18.5), 19% were overweight (25 ≤ BMI < 30) and 4% were obese (BMI ≥ 30). The number of 
women with a medical condition ranged between 1% and 34%, and the most commonly reported medical 
condition was allergy. Table 2 provides an overview of the demographic, obstetric, and health and lifestyle 
characteristics of the respondents. 
 
Table 2. Participants’ characteristics 
Characteristic M SD Range 
Age (years, n=242) 25.4 4.3 18-40 
BMI (kg/m², n=204) 







Characteristic  n     % 
Demographic characteristics     
Marital status (n=218) 
Married or living with partner 



















Higher secondary degree 
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Obstetric characteristics    
Pregnancy history (n=205) 
Gravida ≥ 1 













Desire for children (n=223) 
Active 
Within 2 years 
Within 3-5 years 











Health and lifestyle characteristics 















































































Infectious and parasitic (n=208) 
Eye and otolaryngological (n=208) 
Urinary (n=208) 
Allergies (n=208) 
Sexual and breast (n=208) 
Reproductive and obstetric (n=208) 


























BMI, body mass index; SD, standard deviation. 
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Organization of preconception care 
Receipt and interest in preconception care 
One-third of the participants (34%, n = 67) had received preconception care in the past. Eighty-one percent (n = 
54) of these women had received preconception care from a professional, including gynecologists (82%), 
general practitioners (43%), midwives (20%) and/or medical specialists (11%) (Fig. 1). Other sources of 
preconception information are presented in Fig. 1. The majority of the women (75%, n = 148) reported that they 
wished to receive preconception care in the future, and most wanted to receive it directly from a professional 
caregiver (93%). Gynecologists (93%) were the preferred source for preconception care, followed by midwives 





Figure 1. Sources of preconception care 
 
Table 3. Preferred sources of preconception care 
Information source      n %* 
Professional caregiver     138 93 
Gynecologist      138 93 
Midwife       108 73 
General practitioner     93 63 
Leaflets       80 54 
Internet       74 50 
Books       35 24 




 Professional caregiver (n = 54) Other sources (n = 67) 
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Interest in a preconception consultation 
Eighty-seven percent (n = 116) of the women who reported that they would like to receive preconception care 
in the future were also interested in a preconception consultation with a professional caregiver. Two-thirds 
(67%) of these women indicated that they would like to have multiple consultations to explore certain topics 
and monitor their health. 
 
Factors associated with interest in receiving preconception care in the future 
The simple regression analysis (Table 4) showed that lack of history of reproductive and obstetric problems (p 
= 0.03) and high information needs (p < 0.01) were significantly associated with interest in receiving 
preconception care in the future. In the multiple analysis, underweight or normal weight [OR 2.97, 95% CI 1.14–
7.72) and high information needs (OR 1.18, 95% CI 1.11–1.26) were independently associated with interest in 
receiving preconception care in the future (Table 5). 
 
Table 4. Simple binary logistic regression with the interest in receiving preconception care in the future as 
dependent variable 
Variables OR 95% CI P value 
Demographic characteristics    
Age° 0.95 0.88-1.02 0.14 
Single or divorced* 1.12 0.47-2.66 0.80 
Education̂ 0.99 0.72-1.35 0.93 
Non-employed† 1.11 0.57-2.16 0.75 
Non-Belgian§ 0.35 0.12-1.02 0.06 
Obstetric characteristics    
Never been pregnant¶ 2.00 0.94-4.28 0.07 
No childrenǂ 1.68 0.52-5.46 0.39 
Miscarriage#  1.64 0.47-5.79 0.44 
No active desire for children** 1.13 0.54-2.37 0.74 
Health and lifestyle characteristics    
Suboptimal subjective health†† 1.38 0.37-5.11 0.63 
Smoking# 0.88 0.38-2.05 0.77 
Alcohol# 1.65 0.77-3.53 0.20 
Drugs# 1.71 0.20-15.03 0.63 
Overweight or obesity (BMI ≥ 25 kg/m²)§§ 0.59 0.26-1.31 0.20 
Cardiovascular problems# 1.10 0.38-3.17 0.86 
Musculoskeletal problems# 2.16 0.79-5.94 0.14 
Dermatological problems# 2.05 0.75-5.65 0.16 
Endocrinal problems# 0.98 0.37-2.64 0.98 
Mental illness# 0.77 0.28-2.12 0.61 
Respiratory problems# 0.73 0.25-2.79 0.77 
Gastrointestinal problems# 1.77 0.49-6.38 0.39 
Infectious and parasitic diseases# 3.54 0.78-15.75 0.10 
Eye and otolaryngological problems#  1.34 0.57-3.14 0.51 
Urinary problems#  4.72 0.60-37.02 0.14 
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Variables OR 95% CI P value 
Allergies# 1.26 0.63-2.53 0.51 
Sexual and breast problems# 2.45 0.81-7.41 0.11 
Reproductive and obstetric problems# 0.35 0.14-0.88 0.03 
Received preconception care¶¶ 0.70 0.36-0.70 0.29 
Information needs 1.16 1.09-1.22 < 0.01 
Support needs    
Lifestyle-relatedǂǂ 0.91 0.23-3.64 0.89 
Medical-relatedǂǂ  1.81 0.21-15.29  0.59 
Mental-relatedǂǂ 0.56 0.14-2.32  0.43 
Financial-relatedǂǂ 0.74 0.14-3.88 0.73 
OR = odds ratio;  CI = confidence interval; °continuous variable; *Married or living with partner/have a partner but do not live 
together is reference category compared with single/divorced; ^ordinal variable: none=1;  primary education=2; lower secondary 
degree=3; higher secondary degree=4; post-secondary degree=5; bachelor degree=6; master degree=7; †Employed is the reference 
category compared with student/jobseeker/home duties/living wage; §Belgian is reference category; ¶Been pregnant before is 
reference category compared with never been pregnant; ǂHaving children is reference category compared with no children; #Absence 
of disease, medical problem or risky behavior is reference category compared with presence of disease, medical problem or risky 
behavior; **Active desire for children is reference category compared with desire for children within 2 years/ 3–5 years/no concrete 
plans; ††Good/very good is reference category compared with average/poor/very poor; §§ Underweight/healthy weight (BMI < 25 
kg/m²) is reference category compared with overweight/obesity (BMI ≥ 25 kg/m²); ¶¶ Received preconception care before is reference 
category compared with never received before; ǂǂ Low need is reference category compared with high need. 
 
Table 5. Multiple binary logistic regression with the interest in receiving preconception care in the future as 
dependent variable 
Variable OR 95% CI P value 
Underweight or healthy weight (BMI < 25 kg/m²)* 2.97 1.14-7.72 0.03 
Information needs 1.18 1.11-1.26 < 0.01 
OR = odds ratio; CI = confidence interval; *Overweight/obesity (BMI ≥ 25 kg/m²) is reference category compared with 
underweight/healthy weight (BMI < 25 kg/m²). 
 
 
Preconception-related information needs 
Topics about which women wanted information 
Most women wanted information about nutrition (82%) and nutritional supplements (73%). The majority also 
wanted information about the influence of working conditions (80%), sports and leisure (79%), vaccination 
(77%), environmental conditions (76%), infectious diseases (74%) and medication (71%) on fertility and 
pregnancy. Information needs were low regarding smoking and secondhand smoke (21%), alcohol (21%), 
sexuality and fertility (20%), sexual transmitted diseases (15%), domestic violence (8%), and drugs (7%). Table 6 
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Table 6. Preconception-related information needs 
Topic I want information n (%) I do not want information n (%) 
 Not informed yet Partially  
informed 
No need for 
information 
Fully informed 
Nutrition 58 (32%) 90 (50%) 7 (4%) 24 (13%) 
Working conditions 82 (44%) 66 (36%) 19 (10%) 19 (10%) 
Sports and leisure 66 (37%) 75 (42%) 22 (12%) 16 (9%) 
Vaccinations 59 (35%) 71 (42%) 15 (9%) 26 (15%) 
Environmental exposures 80 (43%) 61 (33%) 28 (15%) 17 (9%) 
Infectious diseases 47 (28%) 78 (46%) 15 (9%) 31 (18%) 
Nutritional supplements 53 (30%)  77 (43%) 15 (8%) 34 (19%) 
Medications 49 (29%) 71 (42%) 32 (19%) 19 (11%) 
Family medical and genetic history  45 (26%) 54 (32%) 40 (23%) 32 (19%) 
Medical conditions 44 (26%) 47 (28%) 50 (29%) 30 (18%) 
Influence pregnancy on medical conditions 46 (27%) 34 (20%) 66 (39%) 25 (15%) 
Obstetric complications 34 (21%) 39 (24%) 64 (39%) 28 (17%) 
Mental illness 38 (22%) 28 (16%) 85 (50%) 20 (12%) 
Influence pregnancy on mental disorders 33 (19%) 29 (17%) 87 (51%) 22 (13%) 
Physical activity 10 (6%) 48 (27%) 42 (24%) 79 (44%) 
Financial matters 35 (25%) 15 (11%) 64 (47%) 23 (17%) 
Healthy weight 13 (7%) 45 (25%) 49 (27%) 72 (40%) 
Increasing pregnancy chances 15 (9%) 56 (34%) 25 (15%) 69 (42%) 
Smoking and secondhand smoke 9 (5%) 29 (16%) 49 (27%) 92 (51%) 
Alcohol 10 (6%) 27 (15%) 42 (24%) 100 (56%) 
Sexuality and fertility 4 (2%) 30 (18%) 45 (27%) 86 (52%) 
Sexual transmitted diseases 4 (2%) 21 (13%) 53 (32%) 87 (53%) 
Domestic violence 8 (5%)   5 (3%) 118 (74%) 28 (18%) 
Drugs 4 (2%)   8 (5%) 70 (39%) 97 (54%) 
 
 
Factors associated independently with preconception-related information needs 
The simple logistic regression analysis (Table 7) showed that having (history of) a mental illness (p = 0.03) or 
(a history) eye or otolaryngological problems (p = 0.02) were significantly associated with a high 
preconception-related information needs. In the multiple analysis, being overweight (OR 2.22, 95% CI 1.01–
4.93), (history of) mental illness (OR 3.50, 95% CI 1.08–11.36) and (history of) eye or otolaryngological problems 
(OR 2.22, 95% CI 0.95–5.21) were independently associated with high information need (Table 8). 
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Table 7. Simple binary logistic regression with high information need (≥ 14.7) as the dependent variable 
Variables OR 95% CI P value 
Demographic characteristics    
Age° 1.00 0.94-1.07 0.96 
Single or divorced* 1.27 0.58-2.76 0.56 
Education̂ 1.06 0.80-1.40 0.69 
Non-employed† 0.88 0.49-1.59 0.67 
Non-Belgian§ 1.01 0.35-2.89 0.99 
Obstetric characteristics    
Never been pregnant¶ 1.78 0.85-3.72 0.12 
No childrenǂ 3.11 0.94-10.25 0.06 
Miscarriage#  2.64 0.76-9.15 0.13 
No active desire for children** 1.49 0.77-2.89 0.24 
Health and lifestyle characteristics    
Suboptimal subjective health†† 3.50 0.94-12.99 0.06 
Smoking# 0.93 0.43-2.00 0.84 
Alcohol# 1.44 0.70-2.97 0.32 
Drugs# 2.69 0.27-26.32 0.40 
Overweight or obesity (BMI ≥ 25 kg/m²)§§ 2.02 0.93-4.38 0.08 
Cardiovascular problems# 0.54 0.21-1.40 0.20 
Musculoskeletal problems# 1.54 0.70-3.37 0.28 
Dermatological problems# 1.16 0.53-2.56 0.71 
Endocrinal problems#  1.90 0.77-4.70 0.16 
Mental illness#  3.71 1.18-11.63 0.03 
Respiratory problems#  0.71 0.21-2.44 0.60 
Gastrointestinal problems#  1.28 0.47-3.53 0.63 
Infectious and parasitic diseases# 0.97 0.38-2.52 0.96 
Eye and otolaryngological problems#  2.60 1.17-5.79 0.02 
Urinary problems# 2.08 0.62-6.99 0.24 
Allergies# 0.87 0.50-1.60 0.65 
Sexual and breast problems# 1.10 0.50-2.43 0.82 
Reproductive and obstetric problems#  0.43 0.16-1.14 0.09 
Congenital and hereditary problems# 0.89 0.06-14.41 0.93 
Other problems# 0.83 0.43-12.10 0.33 
Received preconception care¶¶ 1.28 0.69-2.35 0.43 
Support needs    
Lifestyle-relatedǂǂ 0.73 0.23-2.83 0.73 
Smoking cessationǂǂ 0.25 0.05-1.19 0.08 
Medical-related 0.81 0.19-3.53 0.78 
Mental-relatedǂǂ 0.14 0.02-1.13 0.06 
Financial-relatedǂǂ 0.44 0.09-2.25 0.32 
OR = odds ratio; CI = confidence interval; °continuous variable; *Married or living with partner/have a partner but do not live together is 
reference category compared with single/divorced; ^^ordinal variable: none=1;  primary education=2; lower secondary degree=3; higher 
secondary degree=4; post-secondary degree=5; bachelor degree=6; master degree=7; †Employed is the reference category compared with 
student/jobseeker/home duties/living wage; §Belgian is reference category; ¶Been pregnant before is reference category compared with 
never been pregnant; ǂ Having children is reference category compared with no children; #Absence of disease, medical problem or risky 
behavior is reference category compared with presence of disease, medical problem or risky behavior; **Active desire for children is 
reference category compared with desire for children within 2 years/3-5 years/no concrete plans; ††Good/very good is reference category 
compared with average/poor/very poor; §§ Underweight/healthy weight (BMI < 25 kg/m²) is reference category compared with 
overweight/obesity (BMI ≥ 25 kg/m²); ¶¶ Received preconception care before is reference category compared with never received before;  ǂǂ 
Low need is reference category compared with high need. 
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Table 8. Multiple binary logistic regression with high information need (≥ 14.7) as the dependent variable 
Variable OR 95% CI P value 
Overweight or obesity (BMI ≥ 25 kg/m²)* 2.22 1.01-4.93 0.05 
Mental illness# 3.50 1.08-11.36 0.04 
Eye and otolaryngological problems# 2.22 0.95-5.21 0.07 
OR = odds ratio; CI = confidence interval; * Underweight/healthy weight (BMI < 25 kg/m²) is reference category compared with 
overweight/obesity (BMI ≥ 25 kg/m²); # Absence of disease, medical problem or risky behavior is reference category compared with 
presence of disease, medical problem or risky behavior. 
 
Preconception-related support needs 
Topics in which women wanted support 
The highest preconception-related support needs were regarding nutrition (25%), obtaining a healthy weight 
(22%) and becoming physical active (21%). Support needs were low for drug cessation (1%), domestic violence 
(0%) and alcohol cessation (0%). An overview of preconception-related support needs is presented in Table 9. 
Table 9. Preconception-related support needs 
Topic I want support n (%) I do not want support n (%) 








Nutrition 24 (16%) 14 (9%) 112 (73%) 4 (3%) 
Healthy weight 23 (15%) 12 (8%) 111 (72%) 8 (5%) 
Physical activity 22 (14%) 11 (7%) 114 (74%) 7 (5%) 
Family medical and genetic history 17 (11%) 4 (3%) 131 (85%) 2 (1%) 
Smoking cessation 10 (7%) 2 (1%) 139 (90%) 3 (2%) 
Medical conditions 4 (3%) 4 (3%) 140 (91%) 6 (4%) 
Mental illness 5 (3%) 5 (3%) 135 (88%) 9 (6%) 
Obstetric complications 4 (3%) 3 (2%) 143 (93%) 4 (3%) 
Financial matters 8 (5%) 0 (0%) 144 (94%) 2 (1%) 
Drug cessation 1 (1%) 0 (0%) 149 (97%) 4 (3%) 
Domestic violence 0 (0%) 0 (0%) 151 (98%) 3 (2%) 
Alcohol cessation 0 (0%) 0 (0%) 151 (99%) 2 (1%) 
 
Factors associated with lifestyle-related support needs 
Being overweight was significantly associated with lifestyle-related support needs. Overweight women 
reported greater need for lifestyle support compared with women of healthy weight (81% versus 19%; p = 
0.001). Age, education, employment, marital status, having children, desire for children, subjective health, 
smoking, drinking alcohol, drug abuse and having a (history of) mental illness or medical condition were not 
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DISCUSSION 
The aim of this study was to assess women’s preconception-related needs and preferences, and to determine 
associated factors with interest in receiving preconception care and preconception-related needs. To the 
authors’ knowledge, this is the first study to extensively explore the needs and preferences of reproductive-
aged women regarding preconception care. 
The majority of the women (75%) wanted to receive preconception care in the future. This is higher in 
comparison with the findings of Frey and Files (2006), who found that 56% of women were interested in 
receiving preconception health education. The difference may be attributed to the fact that women in the 
current study could only answer ‘yes’ or ‘no’ to the question about whether or not they wanted to receive 
preconception health education in the future. The study of Frey and Files (2006) added an additional answer 
option ‘unsure’. If one compares the overall score of women who indicated that they were interested or might 
be interested in preconception care with the present results, the findings are comparable. 
Half of the women (48%) in the present study were interested in a preconception consultation. This is lower in 
comparison with the study findings of de Jong-Potjer et al. (2003), who found that 57% were interested and 
15% might be interested in preconception counseling. These differences can be explained, in part, by the 
selection of the study population. In the study de Jong-Potjer et al. (2003), women received a letter from their 
own general practitioner offering preconception counseling. A personal invitation might arouse interest, 
whereas the sample in the present study was self-selected. 
Most women (93%) indicated that they would like to receive preconception care directly from a professional 
caregiver. Gynecologists (93%) were the preferred source for preconception care, followed by midwives (73%) 
and general practitioners (63%). Frey and Files (2006) also found that the majority of women would prefer to 
receive preconception-related information from a physician, with either a primary care physician (51%) or 
obstetrician/gynecologist (44%) as first preference. ‘Midwife’ was not included in the list of answer options. In 
Australia, Grimes et al. (2014) assessed the most useful sources of information for pregnant women. Books 
(17.2%), midwives (15.7%) and the Internet (15.1%) were rated to be the three most useful sources. General 
practitioners and obstetricians were placed ninth and tenth. Cultural and organizational differences between 
Belgium and Australia in terms of preconception and antenatal care can explain these findings. In Australia, 
many women are referred to a public hospital (71%), where pregnancy care for women with low-risk 
pregnancies is usually provided by midwives (Queensland Centre for Mothers and Babies, 2010; Department of 
Health, 2012; Li et al., 2013). Only women with an increased risk for pregnancy complications are being referred 
to obstetricians/gynecologists (Queensland Centre for Mothers and Babies, 2010; Department of Health, 2012). 
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In Belgium, routine (pre-) pregnancy care for women is mostly provided by obstetricians/gynecologists, 
regardless of the woman’s risk status (Emons and Luiten, 2001). A difference in model of care could explain 
why most Belgian women prefer to receive information from their gynecologists instead of midwives; and why 
Australian women prefer to receive information from their midwives instead of general practitioners or 
gynecologists. 
Only half of the women in this study indicated that they would prefer to receive preconception care via the 
Internet. The Internet is a widely used source of health information for men and women of reproductive age, 
including those who want to conceive or are already pregnant. Many pregnant women often use the Internet to 
find pregnancy-related information (Lagan et al., 2006, 2010; Larsson, 2009; Lima-Pereira et al., 2012). 
Although the Internet is often used as a source of information, this does not necessary mean that it is the 
preferred source (Dolan et al., 2004). An individual consultation with a health care professional provides the 
opportunity to receive more tailored information and to ask questions (Dolan et al., 2004; Grime et al., 2007). 
Moreover, the amount of information on the Internet can be overwhelming, and it can be difficult to assess the 
reliability of websites (Lagan et al., 2006; Lagan et al., 2010; Lima-Pereira et al., 2012). However, written 
information (Internet or leaflets) can be supplementary, and is an opportunity to reconstruct conversations 
about preconception care as a large amount of the medical information provided by professional caregivers is 
forgotten immediately (Kessels, 2003). 
Overall, preconception-related information needs were high. Women were especially interested in information 
about lifestyle (nutrition, sport and leisure), environmental exposures, working conditions and medical issues 
(physical and mental disorders, infectious diseases, and vaccination). Information needs regarding substance 
use (smoking, alcohol, drugs), financial aspects, fertility and sexuality were low. A qualitative study of van der 
Zee et al. (2013) found that women’s foremost preconception-related concern was about their fertility. In 
contrast with the findings of the present study, they found that women were particularly interested in 
information about the menstrual cycle and fertility. One participant even stated that information on fertility is 
the most important component of preconception care. A qualitative pilot study of Christiaen & Dhaenens (2014) 
found similar results. Fifteen women who were planning a pregnancy in the near future or trying to conceive 
were interviewed to explore preconception-related needs. Their findings suggest that women were more 
interested in information about their fertility and how to increase their likelihood of pregnancy than 
information about becoming pregnant in a healthy manner. It is possible that especially women with a strong 
desire to become pregnant or women struggling to conceive were more interested in being interviewed as it 
may be therapeutic for participants to share their story. The present study only assessed plans to become 
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pregnant, and not how long couples had been trying to conceive or the strength of their desire to conceive. 
Another interesting finding is that 81% of women stated that they drink alcohol (average of three drinks a 
week), but only 21% wanted to be informed preconceptionally about alcohol consumption before and during 
pregnancy. A Swedish study on the prevalence of alcohol use before and during pregnancy found that the 
majority of women (84%) drink alcohol until they discover they are pregnant (Skagerstrom et al., 2013). 
Stephenson et al. (2014) determined the extent to which women prepare for pregnancy. Results showed that 
61% of the women reported consuming alcohol in the three months before pregnancy. So, although the 
majority of women might be aware of the risks of alcohol consumption during pregnancy, they may consume it 
in the critical first trimester of pregnancy. Therefore, the provision of information about alcohol is an 
important part of preconception information, regardless of women’s perceived needs. 
Information needs were higher among women with certain medical conditions, including women with (history 
of) mental illness, (history) of eye or otolaryngological problems and overweight. Being overweight was also 
significantly associated with higher lifestyle-related support needs. In particular, women who want to become 
pregnant are more receptive to health promotion as they know that a healthy lifestyle increases the likelihood 
of good reproductive outcomes (World Health Organization, 2013). The fact that overweight women want 
information and support to achieve a healthy lifestyle before and during pregnancy could be part of the battle 




This study has some methodological limitations. First, based on education and nationality, people with a lower 
socio-economic profile were under-represented in the pilot test. As a result, it is possible that specific 
preconception needs of this group were missed. Second, women were recruited on a voluntary basis via a 
Women’s Clinic and online through social media and forums, which may increase the risk of selection bias. 
Third, based on the sample characteristics (including education, occupation, marital status, nationality and 
health status), this sample over-represents women with a higher socio-economic profile. People with a higher 
socio-economic status are more likely to have a healthy lifestyle and a positive attitude towards healthy 
behaviors (Lynch et al., 1997; Wardle and Steptoe, 2003). It is possible that the actual needs and attitude of 
reproductive-aged women towards preconception care are different or less positive than the study findings 
suggest. Fourth, this study did not control for the possible influence of the different recruitment methods 
(online versus hospital). Fifth, inferential statistical analysis was not always possible due to small cell 
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It would be interesting to assess men’s needs regarding preconception care, as several authors have advocated 
a care approach that also addresses men (Johnson et al., 2006; Frey et al., 2008; Moos, 2010). Frey et al. (2008) 
identified several advantages of targeting men, including a reduced number of unplanned pregnancies through 
greater involvement regarding contraceptive decision making, improved pregnancy outcomes by reducing the 
likelihood of sperm DNA damage, and increased male support towards a healthy family lifestyle. Further 
research on the preconception-related needs of men and women with a lower socio-economic status would 
also be useful. Socially vulnerable groups often have poorer health status and exhibit more risk behaviors that 
could have an adverse effect on pregnancy outcome (de Graaf et al., 2013; Larranaga et al., 2013). Therefore, 
this group could benefit greatly from preconception care (Johnson et al., 2006). As socially vulnerable groups 
are more difficult to reach, it is important to adopt a need-based approach and tailor preconception care to 
their profile and needs (Department of Health, 2002). Therefore, it is important to collect data in settings that 
include socially vulnerable groups. 
 
Implications for Midwifery 
This needs assessment can be a first step in developing an intervention tailored to the needs of reproductive-
aged women. International literature has revealed that participants like tailored interventions; and read, 
remember and discuss the content of it more often than standardized interventions (Ryan and Lauver, 2002). 
Moreover, evidence suggests that tailored interventions are equally or more effective in comparison to 
standardized interventions (Ryan and Lauver, 2002). A tailored intervention can be effective to promote 
preconception care among reproductive-aged women. Although gynecologists were the preferred source of 
preconception care in this study, primary caregivers (midwives and general practitioners) are also – or even 
more – appropriate professionals to provide this care as preconception care is part of primary and preventive 
medicine (Johnson et al., 2006). In contrast to general practitioners, most midwives do not consider 
preconception care as part of their professional domain (van Heesch et al., 2006). However, these results 
indicate that the midwife can play a more prominent role in providing preconception care. Seventy-three per 
cent of the women indicated that they want to receive preconception care from midwives, which is 10% higher 
than the result for general practitioners. Moreover, general practitioners perceive several barriers to providing 
preconception care which midwives may not experience, including time constraints and competing preventive 
priorities (Mazza, Chapman, Michie, 2013). In order to play a more prominent role in providing preconception 
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care, midwives would need training to deliver this care more confidently, and to improve their knowledge, 
skills and awareness (Heyes et al., 2004; van Heesch et al., 2006). The organization of health care in Belgium 
also influences the role of the midwife in preconception care. The financing of health care in Belgium is based 
on a fee-for-service payment model with the so-called ‘nomenclature’ which lists the reimbursed medical 
services and gives them a relative value (van den Oever and Volckaert, 2008; Gerkens and Merkur, 2010). 
Providing preconception care is not listed in the nomenclature. If a woman visits a gynecologist or general 
practitioner for preconception care, the health care professional can categorize it as a general consultation and 
the cost of this consultation will be reimbursed. If a woman visits a midwife for preconception care, this care 
will not be reimbursed as midwifery care is only refunded in the context of pregnancy, labor and birth, and 
postpartum care. By reimbursing the provision of preconception care by a midwife, the Belgian government 
could acknowledge and support the role of the midwife in preconception care. Moreover, it would be a signal of 
the Belgian government that they recognize the importance of preconception care. 
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Supplementary data: “NEEDS ASSESSMENT” QUESTIONNAIRE 
Part 1: Demographics 
 
1. What is your nationality? [Belgian / Other, namely: …] 
2. What is your year of birth? [19..] 
3. What is your highest degree of education completed? [None / primary education / lower secondary education / 
higher secondary education / further secondary education / higher education: bachelor degree / higher education: 
master degree]  
4. What is your professional situation? [I am in full-time or part-time paid employment / I am a student / I am a 
jobseeker / I live on a living wage / I am a housewife / other, namely…]  
5. What is your living status? [Living with my partner and/or children / Living alone / Living with my parents / Living 
with others, namely… / Supervised independent living / Other, namely… ] 
6. What is your marital status? [Married or living with my partner / In a relationship, but not living with my partner / 
Not in a relationship / Divorced / Widowed / Other, namely… ] 
7. Are you planning a pregnancy? [I am considering to become pregnant within 3 to 5  year / I am considering to 
become pregnant within 2 years / I am currently trying to get pregnant / I do not have any pregnancy plans at this 
moment] 
 
Part 2: Medical history 
 
1. How is your health in general? [Very good / Good / Average / Poor / Very poor] 
2. Do you have a medical condition or disease that involves ….  
a. the blood, heart, or blood vessels, including high blood pressure, anaemia, leukaemia, congenital heart disease, 
coagulation disease, vascular or aorta disease, abnormal heart rhythms  or another disorder? [No / Yes] 
b. the bones, muscles or nerve system, including arteritis, rheumatic disease, epilepsy, multiple sclerosis, 
migraine, Parkinson’s disease, lumbago, inflammatory nerve disorder or another disorder? [No / Yes] 
c. the skin, including psoriasis, eczema, cysts or another disorder? [No / Yes] 
d. the endocrinal (hormonal) system, including diabetes, overweight, thyroid disorder or another disorder [No / 
Yes] 
e. a mental disorder, including eating disorder, depression, suicide, neurosis, psychosis, bipolar disorder or 
another mental disorder? [No / Yes] 
f. the respiratory system, including asthma, emphysema, or another disorder? [No / Yes] 
g. the gastrointestinal system, including an oesophageal disease, gastric disease, small intestine disease, large 
intestine disease, rectum disease, hepatic disease, pancreatic or gallbladder disease or another disorder? [No / 
Yes] 
h. the eye, ear and throat, including reduced visibility, reduced hearing, deafness or another disorder? [No / Yes] 
i. an infection or parasitic disease, including hiv, aids, malaria, STD or another infection? [No / Yes] 
j. the urinary system, including renal or urinary tract disorder, incontinence or another disorder? [No / Yes] 
k. allergies, including contact allergies, nutritional allergies, hay fever or other allergies? [No / Yes] 
l. sexual or breast medical conditions? [No / Yes] 
m. the reproductive system or obstetric problems, including fertility problems, disorders of the uterus, 
miscarriage, ectopic pregnancy, low birth weight, gestational diabetes, eclampsia or another disorder? [No / 
Yes] 
n. a congenital or hereditary disorder, including spina bifida, cystic fibrosis or another disorder? [No / Yes] 
o. Do you have another disorders or diseases not mentioned so far? [No / Yes] 
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3. Do you smoke? [I have never smoked / I used to smoke, but not anymore / I smoke less than daily / I am a daily 
smoker] 
4. Do you consume alcohol? [I have never consumed alcohol / I used to consume alcohol, but not anymore / I consume 
alcohol with an average of …. drinks a week] 
5. Do you use drugs? [No / I have used drugs, but not anymore / Yes] 
6. What is your current height […. cm] and weight [… kg] 
7. Have you been pregnant before? [No / Yes] 
a. If yes, how many pregnancies ended in a living birth? … 
b. If yes, how many pregnancies ended in a miscarriage? … 
c. If yes, how many pregnancies ended in a stillbirth? … 
d. If yes, how many pregnancies ended in an abortion provocates? … 
 
Part 3: Organisation of preconception care* 
*Preconception care is the provision of health information and/or guidance by professional caregivers or other sources in 
the period the conception occurs, with the aim to improve maternal and child health outcomes. It encompasses 
information and/or guidance regarding for example nutrition, sports and physical activity, fertility, smoking, infection 
diseases. 
1. Have you received preconception care in the past? [No / Yes] 
If yes, from who or where did you received this care? Multiple answers allowed [GP / midwife / gynaecologist / 
medical specialist / family / friends / websites / leaflets / books / media / school / other, namely… ] 
2. Do you want to receive (more) preconception care in the future? [No / Yes] 
If yes, which is your preferred source of preconception care? Multiple answers allowed [directly from a professional 
caregiver / leaflets / websites / books / other, namely…] 
3. From which professional caregiver(s) do you prefer to receive preconception care? Multiple answers allowed [GP / 
midwife / gynaecologist / other, namely …] 
4. From which professional caregiver would you preferably receive preconception care? Only one answer allowed [GP 
/ midwife / gynaecologist / other, namely …] 
5. I prefer to receive preconception care through a preconception consult (personal contact with professional 
caregiver) above information through leaflets, books, websites… [completely agree / agree / neutral / disagree / 
completely disagree] 
6. I would like to have multiple consultations to explore certain topics extensively and monitor my health [completely 
agree / agree / neutral / disagree / completely disagree] 
 
Part 4: Preconception-related information  
1. Have you received information regarding a healthy lifestyle in the past (e.g., healthy nutrition, physical activity, 
tobacco use, alcohol use, drug use…)? [No / Yes] 
If yes, from who or where did you received this information? Multiple answers allowed [GP / midwife / 
gynaecologist / medical specialist / family / friends / websites / leaflets / books / media / school / other, namely…] 
2. Have you received information regarding fertility and pregnancy with medical conditions (e.g., the occurrence of a 
genetic or hereditary disease in the family, the use of medication, the influence of a medical condition or infectious 
disease on pregnancy)? [No / Yes] 
If yes, from who or where did you received this information? Multiple answers allowed [GP / midwife / 
gynaecologist / medical specialist / family / friends / websites / leaflets / books / media / school / other, namely…] 
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3. Have you received information regarding sexuality and fertility (e.g., sexual education, birth control, menstrual 
cycle, reproduction, STD…)? [No / Yes] 
If yes, from who or where did you received this information? Multiple answers allowed [GP / midwife / 
gynaecologist / medical specialist / family / friends / websites / leaflets / books / media / school / other, namely…] 
 
Response options for all following information needs items: (1) ‘Yes, I am not informed yet’, (2) ‘Yes, I am already 
partially informed, but want more information, (3) ‘No, I do not need this information, and (4) ‘No, I am already fully 
informed’. 
4. Do you need information regarding the course of a pregnancy, delivery, and postpartum period? 
5. Do you need information regarding the support or care you can receive before and during the pregnancy, delivery, 
postpartum period (e.g., guidance of a midwife, day care,  maternity help…)? 
6. Do you need information regarding your rights and obligations before and during pregnancy and postpartum 
period (e.g., child benefits, maternity leave, maternity protection, birth registration…)? 
7. Do you need information regarding the influence of working conditions on fertility and pregnancy? (e.g., work-
related stress, a physically demanding job, contact with potential harmful substances, professional contact with 
children, working in shifts, night work…) 
8. Do you need information regarding the influence of environmental exposures on fertility and pregnancy (e.g., 
mercury, lead, asbestos, cleaning products, paint, hair dye…) 
9. Do you need information regarding a healthy weight (e.g., what is a healthy weight, how to obtain and retain a 
healthy weight…)? 
10. Do you need information regarding physical activity (e.g., what is physical activity and how can I be physical 
active…)? 
11. Do you need information regarding the potential consequences of certain sports and leisure activities (e.g. running 
or a sauna visit) on the fertility and pregnancy?  
12. Do you need information regarding nutrition before and during the pregnancy (what is safe to eat and what not, 
what is a healthy nutrition… )? 
13. Do you need information regarding nutritional supplements before and during pregnancy (e.g. folic acid, 
multivitamins, iron…)? 
14. Do you need information regarding the consequences of smoking and second-hand smoke on fertility and 
pregnancy? 
15. Do you need information regarding the consequences of alcohol use on fertility and pregnancy? 
16. Do you need information regarding the consequences of using drugs on fertility and pregnancy? 
17. Do you need information regarding the influence of the family medical or genetic history on fertility and pregnancy 
(e.g., information regarding the changes of having a child with a certain disorder or disease if this disorder or 
disease runs in the family, such as diabetes mellitus, hereditary cancers, syndrome of Down)? 
18. Do you need information regarding the influence of a medical condition on fertility and pregnancy (e.g., the 
influence of diabetes mellitus, high blood pressure, asthma, epilepsy, hereditary cancer… on the unborn child)? 
19. Do you need information regarding the influence of a pregnancy on a medical condition (e.g., the influence of a 
pregnancy on back problems, diabetes mellitus, heart diseases, respiratory diseases, relapse of cancer…)? 
20. Do you need information regarding the influence of a mental disorder on fertility and pregnancy (e.g., the influence 
of a depression, eating disorder, bipolar disorder, schizophrenia… on the unborn child)? 
21. Do you need information regarding the influence of a pregnancy on a mental disorder (e.g., the influence of a 
pregnancy on a depression, eating disorder…)? 
22. Do you need information regarding the consequences of medication on fertility and pregnancy (both homeopathy, 
medication on prescription, and over-the-counter medication such as painkillers)? 
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23. Do you want information regarding steps to prevent certain infectious diseases (e.g., toxoplasmosis, cytomegalic, 
listeriosis…) during pregnancy (e.g. hygiene, avoid eating  raw fish and meat…)? 
24. Do you need information regarding vaccinations against certain infectious diseases (e.g., rubella, influenza, 
hepatitis A and/or B…)? 
25. Do you need information regarding sexuality and fertility (e.g., functioning of reproductive organs, problems during 
sexual intercourse…)? 
26. Do you need information regarding increasing your pregnancy changes (e.g., menstrual cycle, tools to test when you 
are the most fertile or have an ovulation, pregnancy tests…)?  
27. Do you need information regarding sexual transmitted diseases (e.g., hiv and aids, syphilis, gonorrhea, chlamydia, 
herpes infection…)? 
28. Do you need information regarding becoming pregnant after a previous difficult pregnancy or delivery (e.g., 
miscarriage, ectopic pregnancy, preterm birth, gestational diabetes, stillbirth…)? 
29. Do you need information regarding the influence of a pregnancy and child on your personal and social life (e.g., 
combination of motherhood and working, the impact of a child on your spare time…)? 
30. Do you need information regarding the influence of a pregnancy and child on the relationship with your partner 
(e.g., influence on intimacy and sexuality…)? 
31. Do you need information regarding financial matters and support? 
32. Do you need information regarding relational problems or behaviours such as being physical hurt (e.g., beating, 
kicking…), emotional hurt (threating, humiliating, ignoring…) or sexual hurt (e.g. sexual acts without permission…) 
and the consequences on a pregnancy?    
33. Do you need information regarding other issues not mentioned so far? [No / Yes, namely…] 
 
Part 5: Preconception-related support needs 
Response options for all following support needs items: (1) ‘Yes, I am not supported yet’, (2) ‘Yes, I am already partially 
supported, but want more support, (3) ‘No, I do not need this support, and (4) ‘No, I am already fully supported’. 
1. Do you need support to obtain a healthy weight? 
2. Do you need support to become physical active? 
3. Do you need support to adopt healthy and appropriate nutrition? 
4. Do you need support to stop or reduce smoking? 
5. Do you need support to stop or reduce alcohol use? 
6. Do you need support to stop or reduce drug use? 
7. Do you need support because of a medical condition (e.g., diabetes mellitus, high blood pressure, asthma, 
epilepsy…) 
8. Do you need support because of a mental disorder (e.g. depression, eating disorder, phobia…) 
9. Do you need support because of a family medical or genetic history (e.g., when a certain disease runs in the family 
such as hereditary diseases, syndrome of Down…)? 
10. Do you need support because of an obstetrical problem (e.g., miscarriage, stillbirth…) 
11. Do you need support because of relational problems or behaviours such as being physical hurt (e.g., beating, 
kicking…), emotional hurt (threating, humiliating, ignoring…) or sexual hurt (e.g. sexual acts without permission…) 
and the consequences on a pregnancy?    
12. Do you need support because of financial matters? 
13. Do you need support regarding other issues not mentioned so far? [No / Yes, namely…] 
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CHAPTER 3 
PSYCHOMETRIC PROPERTIES OF THE DUTCH VERSION OF THE LONDON MEASURE OF 
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ABSTRACT 
Objective: To evaluate the psychometric properties of the Dutch version of the London Measure of Unplanned 
Pregnancy in women with pregnancies ending in birth. 
Methods: A two-phase psychometric evaluation design was set-up. Phase I comprised the translation from 
English into Dutch and pretesting with 6 women using cognitive interviews. In phase II, the reliability and 
validity of the Dutch version of the LMUP was assessed in 517 women giving birth recently. Reliability (internal 
consistency) was assessed using Cronbach’s alpha, inter-item correlations, and corrected item-total 
correlations. Construct validity was assessed using principal components analysis and hypothesis testing. 
Exploratory Mokken scale analysis was carried out. 
Results: 517 women aged 15-45 completed the Dutch version of the LMUP. Reliability testing showed 
acceptable internal consistency (alpha=0.74, positive inter-item correlations between all items, all corrected 
item-total correlations >0.20). Validity testing confirmed the unidimensional structure of the scale and all 
hypotheses were confirmed. The overall Loevinger’s H coefficient was 0.57, representing a ‘strong’ scale. 
Conclusion: The Dutch version of the LMUP is a reliable and valid measure that can be used in the Dutch-
speaking population in Belgium to assess pregnancy planning. Future research is necessary to assess the 
stability of the Dutch version of the LMUP, and to evaluate its psychometric properties in women with 
abortions.    
 
INTRODUCTION 
Unplanned pregnancies have been associated with more unhealthy perinatal behavior and an increased risk of 
several adverse antenatal and birth outcomes, including spontaneous abortion, congenital anomalies, preterm 
birth, and low birth weight (Mohllajee et al., 2007; Gipson et al., 2008; Shah et al., 2011; Dibaba et al., 2013; 
Goossens et al., 2016; Hall et al., 2017a). Prevention of unplanned pregnancy has become a global health 
priority (U.S. Department of Health and Human Services, 1990; World Health Organization, 2010; U.S. 
Department of Health and Human Services, 2010; United Nations, 2015). 
Estimating the prevalence of unplanned pregnancy is important for the design and evaluation of effective 
preconception care initiatives and strategies for unintended pregnancy prevention, for example school- or 
community-based sex education programs, contraceptive education programs, and the provision of no-cost 
(emergency) contraception (Trussell et al., 1992; DiCenso et al., 2002; Secura et al., 2010; Frayne et al., 2016). In 
the past, there have been numerous attempts to measure pregnancy planning, primarily by the means of 
survey questions. Many of these studies fail to measure pregnancy planning adequately due to methodological 
challenges, including lack of clear definitions, the utilization of measures without rigorous psychometric 
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evaluation, and difficulties with conceptualizing pregnancy intention or planning (Petersen and Moos, 1997; 
Campbell and Mosher, 2000; Klerman, 2000). Most conventional measures of pregnancy intention or planning 
assume that becoming pregnant is a conscious choice and/or women have well defined family building plans 
(Petersen and Moos, 1997; Fischer et al., 1999; Barrett and Wellings, 2002; Santelli et al., 2003). For example, 
the 2013 – 2015 National Health and Family Growth (NSFG) – the primary data source on pregnancy intention 
in the United States – asks a series of questions regarding the timing and desire for children including; ‘Right 
before you became pregnant..., did you yourself want to have a(nother) baby at any time in the 
future?’(CDC/National Center for Health Statistics, 2016). The pregnancy intendedness is categorized into three 
categories: ‘intended’, ‘mistimed’, and ‘unwanted’. A pregnancy is categorized as ‘intended’ if a woman 
indicated that her pregnancy occurred at the time she wanted to become pregnant, or later, or if she didn’t 
care about the timing of the pregnancy. A pregnancy is classified as ‘mistimed’ if the pregnancy occurred 
sooner than the woman wanted. If a woman states she wanted no more children for the rest of her life, it was  
categorized as ‘unwanted’. ‘Unintended’ pregnancies refer to ‘mistimed’ and ‘unwanted’ pregnancies (Chandra 
et al., 2005). The problem with measures that categorize pregnancy intention and planning in a dichotomous 
manner, namely intended versus unintended and planned versus unplanned, is that it leads to 
oversimplification of a complex construct (Klerman, 2000; Santelli et al., 2003). Several studies have shown 
that some women experience conflicting attitudes and feelings towards preventing a pregnancy or fail to form 
explicit intentions about their fertility, which can result in inadequate contraceptive use (Trussell et al., 1999; 
Barrett and Wellings, 2002; Schwarz et al., 2007; Higgins et al., 2012; Borrero et al., 2015). This complexity is 
rarely captured in conventional survey questions, and therefore, continuous or multi-item measures might be 
more appropriate to measure the construct of pregnancy intention or planning (Bachrach and Newcomer, 1999; 
Klerman, 2000; Stanford et al., 2000; Santelli et al., 2003) 
The London Measure of Unplanned Pregnancies (LMUP) is an instrument that takes the complexity of 
pregnancy planning into account (Barrett et al., 2004). The LMUP was developed in the United Kingdom (UK) 
based on qualitative research, and has been assessed as valid and reliable (Cronbach’s α = 0.92, test–retest = 
0.97) (Barrett et al., 2004). It does not assume that women have fully developed childbearing plans nor that 
their behavior is consistent with their intentions, which allows them to express ambivalence about becoming 
pregnant. Because previously conducted qualitative research suggests that women do not differentiate 
between the terms ‘planning’ and ‘intending’ a pregnancy, these terms are used as synonyms (Barrett and 
Wellings, 2002; Rocca et al., 2010). The LMUP is a short, inoffensive, easy to understand, self-administered 
measure, and therefore, suitable for use in large scale studies (original version in English is available at 
www.lmup.org.uk). The LMUP has been translated into other languages including Spanish, Portuguese, Urdu, 
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Arabic, and Persian; and its psychometric properties have been evaluated in different populations and settings 
(Rocca et al., 2010; Morof et al., 2012; Hall et al., 2013; Roshanaei et al., 2015; Borges et al., 2016; Almaghaslah et 
al., 2017; Habib et al., 2017). The LMUP may also be a useful tool for assessing the prevalence of unplanned 
pregnancies in Dutch-speaking regions as no national data registration or questionnaires are available. 
However, psychometric properties of the Dutch translation of the LMUP are required. Therefore, the aim of this 
analysis, as part of the wider study on pregnancy planning in Flanders (Goossens et al., 2016), was to translate 
the LMUP into Dutch and to evaluate its psychometric properties (validity and reliability) among women in 
Flanders, Belgium, who had a pregnancy ending in birth.  
 
Study context 
Belgium is a federal, high-income country in North-Europe with a population of 11 million people. The two 
largest regions in the country are the Dutch-speaking region of Flanders in the north and the French-speaking 
region in the south (Wallonia). The Brussels-Capital region is officially bilingual (French and Dutch) (Federal 
Public Service for Foreign Affairs, 2015). Approximately 25% of the Belgian population are women of 
reproductive age (15 – 45 years) (Belgium, 2016). Over the past few decades, the fertility of women in Flanders 
has followed a trend toward postponement and decline of childbearing. In 1991, the mean age at first 
motherhood was 26.3 years, and steadily increased over the years to a mean age of 28.8 years in 2015 
(Devlieger et al., 2016). In 2008, the total fertility rate (TFR) in Flanders was estimated at 1.66 children per 
woman; 1.77 in 2012; and further dropped to 1.66 in 2015 (Van Bavel and Nomes, 2016). Women in Flanders have 
easy access to birth control and emergency contraception. Data from the Belgian National Health Interview 
Survey of 2013 showed that 74% of the Flemish sexually active women aged 15–54 (or their partner) used 
contraception, including emergency contraction (Gisle and Demarest, 2014; Elaut et al., 2015). Official statistics 
showed that Belgium has one of the lowest abortion rates of the world, 9 abortions per 1,000 reproductive-
age women (Sedgh et al., 2011). Belgian women who meet legal requirements (up to 12 weeks of gestation) 
have easy access to abortion services. In 2015, 222 (2.7%) of the women wanting an abortion were denied due 
to legal gestational age limits, of which 155 women (69.8%) considered an abortion elsewhere, 22.9% (n=51) 
carried the unwanted pregnancy to term, and information is missing on 16 women (7%)(unpublished data of 
LUNA, a Dutch-speaking organization of abortion centers in Belgium).  
 
METHODS 
The study included two phases. Phase I comprised the translation and adaption of the LMUP into the Dutch 
language. Phase II assessed the reliability and validity of the Dutch version of the LMUP. 
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Instrument  
The LMUP measures retrospectively the extent to which the most recent pregnancy was planned/intended 
through six items related to stance (intention to conceive, and desire for a baby), context (timing of 
motherhood, and discussion with partner), and behavior (contraceptive use, and preconceptional preparations). 
Each item is scored zero, one or two, with a total sum score from zero to 12. Total scores can be treated as 
continuous, with a higher score indicating a higher degree of pregnancy planning (Barrett et al., 2004; Hall et 
al., 2017b). The total score can also be divided into three groups: 0–3 (‘unplanned’), 4–9 (‘ambivalent’), and 10–
12 (‘planned’), or dichotomized at scores 9/10 (unplanned/planned), depending on the requirements of the 
analysis (Barrett et al., 2004; Hall et al., 2017b).  
Phase I: The Dutch Translation and adaption of the LMUP 
The LMUP was translated, guided by the World Health Organization (WHO)’s process of translation and 
adaption of research instruments that consists of four steps: (1) forward translation, (2) expert panel, (3) 
backward translation, and (4) pre-testing and cognitive interviewing with a minimum of 10 respondents (World 
Health Organization, 2009). Due to time constraints, not all steps of this process were fully followed. First, two 
Dutch-speaking researchers (JG and SDB) who were fluent in English independently translated the LMUP into 
Dutch. A back-translation was not performed, but instead a third Dutch-speaking researcher (AVL) checked the 
adequacy of the translation, as well as the comprehensibility of the items. Next, the few discrepancies between 
the forward translation and the original wording, and suggestions for alternative expressions were discussed 
between the researchers. Finally, the translated questionnaire was pre-tested using cognitive interviewing 
techniques. Because of time constraints and the fact no new information was obtained in the last interviews, a 
sample of only 6 women who met the inclusion criteria were included in the pre-test. Women were recruited 
by snowball sampling, and were interviewed at home by a trained interviewer (JG). Respondents were 
instructed to read each item and response option aloud, and to explain what the question is asking, and 
whether they could rephrase the question in their own words. Respondents were also asked about wording 
they did not understand, as well as any words or expression that they found offensive or unacceptable. The 
women in the pre-test had mean age of 28.5 years with a range of 22 to 31 years. Most of them were low (n=1) 
or medium educated (n=3), and two women had college or university education. No immigrant women were 
interviewed. 
Based on the debriefing of the pre-test respondents, minor changes were made. Firstly, one woman stated she 
did not understand the term “contraception” in the response options of item one, therefore, the term was 
replaced by “birth control”. Secondly, three preconception health behaviors were added to the list of response 
options of item six: “I used multivitamins”, “I stopped or reduced the consumption of caffeine containing 
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drinks”, and “I achieved a healthier weight”. These actions were added because they are more commonly taken 
by Flemish women preparing for pregnancy (multivitamin use), and because of international recommendations 
and studies on preconception health (reduction of caffeine and achieving a healthy weight) (Jack et al., 2008; 
Lassi et al., 2014; Temel et al., 2015). Adaptations to item 6 to ensure its local relevance is well established 
(Rocca et al., 2010; Hall et al., 2013) and supported by the developer (GB). Finally, three examples of commonly 
consumed caffeine containing drinks were added in parentheses (coffee, tea, cola soda,…) because two women 
reported they were unsure which drinks contain caffeine (S1 Instrument). 
Phase 2: Reliability and validity of the LMUP 
Participants and procedures  
A detailed description of the methodology of this study is described elsewhere (Goossens et al., 2016). Briefly, 
517 women (22% response rate) were enrolled in the study between March through September 2015 via six 
non-teaching public Hospitals in Flanders (Belgium). Women were eligible to participate if they were 1) 
admitted to the postnatal maternity ward, 2) between 15 and 45 years old, and 3) Dutch speaking. The head or 
study midwife of each postnatal ward was asked to approach all eligible women, and to inform them about the 
aim and procedures of the study on preparations before pregnancy. Women who agreed to participate in the 
study completed a one-time questionnaire during the first five days postpartum, and returned it in a sealed 
envelope to a midwife. Additionally, information on pregnancy, delivery, and birth outcomes was collected 
from medical records by two junior researchers (qualified midwives and master students in Midwifery). All the 
data were anonymised before further processing to ensure confidentiality. The study was approved by the 
Ethics Committee of Ghent University Hospital (B670201524084 & B670201524085) and all six local research 
ethics committees. All participants provided written informed consent. For women under the age of 18 years, 
written informed consent was also obtained from parents or legal guardians. 
Data analysis 
Psychometric properties of the Dutch version of the LMUP were assessed using the Classical Test Theory-based 
(CTT) approach to facilitate comparison with the original UK study (Barrett et al., 2004) and previous 
validations (Rocca et al., 2010; Morof et al., 2012; Hall et al., 2013; Roshanaei et al., 2015; Borges et al., 2016; 
Almaghaslah et al., 2017; Habib et al., 2017). Data were analyzed using Statistical Package for the Social 
Sciences (SPSS) version 21 (IBM Corporation, Armonk, NY, USA) and Stata version 13 (Stata Corporation, College 
Station, TX, USA). P-values ≤ 0.05 were considered statistically significant. 
Performance of the LMUP items. The amount of missing data for each item was assessed. Total scores were 
obtained by summing the score on each item; the three added actions of item six were assessed as “taking 
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another action”. For participants missing one to three of the six item responses, scores for the missing items 
were imputed by using a mean score of the non-missing items allowing a total score to be calculated. If more 
than three items were missing, imputation of missing data was not carried out and no total score was 
calculated (Barrett et al., 2004). Item endorsement frequencies were calculated for each item to investigate if 
there were response options with a very high (> 80%) selection.    
An analysis of the distribution of the total scores was performed to ensure the full range of scores were 
present and to evaluate the targeting of the measure. The readability of the Dutch version of the LMUP was 
evaluated by using the Flesch Reading Ease Score (FRES; 100-point scale; the higher the score, the easier to 
understand) and Flesch-Kincaid Grade Level (FKGL)(Kincaid et al., 1975). 
Reliability of the LMUP. The internal consistency was evaluated by calculating the Cronbach’s alpha coefficient, 
using 0.7 as cutoff for acceptable reliability (Polit and Beck, 2010). In addition, all corrected item-total 
correlations were assessed, with scores above 0.2 indicating an acceptable correlation between each item and 
the overall score (Streiner et al., 2014). Moreover, inter-item correlations were calculated to verify that all 
items were positively correlated. 
Validity of the LMUP. Construct validity was assessed by using principal components analysis and hypothesis 
testing. The principal components analysis (PCA) was used to determine the number of underlying constructs. 
The LMUP was considered as valid if all items loaded onto one construct with an Eigenvalue greater than one 
(Polit and Beck, 2010). Construct validity hypotheses, using the known groups technique, were formulated a 
priori and were based on the findings from the original UK study (Barrett et al., 2004) and from literature 
(Joyce et al., 2000; Han et al., 2005; Pallitto et al., 2005; Mohllajee et al., 2007; Kuroki et al., 2008; Sarkar, 
2008; Cheng et al., 2009; Xaverius et al., 2009; Dott et al., 2010; Miller et al., 2010; Postlethwaite et al., 2010; 
Maxson and Miranda, 2011; Takahashi et al., 2012; ; Azevêdo et al., 2013; Mallard and Houghton, 2013; Nelson and 
Lepore, 2013; Wellings et al., 2013; Yanikkerem et al., 2013; Stern et al., 2016). We hypothesized that the 
following women would have a lower level of pregnancy planning, and thus, lower LMUP median scores: 1) 
single women and women living without their partner (Barrett et al., 2004; Mohllajee et al., 2007; Cheng et al., 
2009; Postlethwaite et al., 2010; Maxson and Miranda, 2011; Mallard and Houghton, 2013; Nelson and Lepore, 
2013), 2) women with lower educational attainment (Joyce et al., 2000; Barrett et al., 2004; Kuroki et al., 2008; 
Dott et al., 2010; Postlethwaite et al., 2010; Maxson and Miranda, 2011; Nelson and Lepore, 2013; Wellings et al., 
2013; Yanikkerem et al., 2013; Stern et al., 2016), 3) immigrant women (Joyce et al., 2000; Barrett et al., 2004; 
Mohllajee et al., 2007; Cheng et al., 2009; Xaverius et al., 2009; Dott et al., 2010; Postlethwaite et al., 2010; 
Maxson and Miranda, 2011; Mallard and Houghton, 2013; Nelson and Lepore, 2013), 4) younger women (Barrett 
et al., 2004; Han et al., 2005; Mohllajee et al., 2007; Kuroki et al., 2008; Cheng et al., 2009; Dott et al., 2010; 
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Postlethwaite et al., 2010; Maxson and Miranda, 2011; Takahashi et al., 2012; Mallard and Houghton, 2013; 
Wellings et al., 2013), 5) multiparous women (Mohllajee et al., 2007; Dott et al., 2010; Postlethwaite et al., 2010; 
Takahashi et al., 2012; Mallard and Houghton, 2013; Nelson and Lepore, 2013; Yanikkerem et al., 2013), 6) 
women having difficulty making ends meet (Joyce et al., 2000; Han et al., 2005; Maxson and Miranda, 2011; 
Takahashi et al., 2012; Mallard and Houghton, 2013; Stern et al., 2016), 7) women without a paid employment 
(Takahashi et al., 2012; Stern et al., 2016), and 8) those experiencing intimate partner violence (Pallitto et al., 
2005; Sarkar, 2008; Miller et al., 2010; Azevêdo et al., 2013). Level of education was recoded as “low” (primary, 
secondary or post-secondary education) and “high” (college or university education). Ethnicity was based on 
country of birth of the parents, and a woman was classified as “immigrant” if one of her parents was born 
outside Belgium. Subjective poverty was based on the European Union – Statistics on Income and Living 
Conditions (EU-SILC), and was measured by asking, “How easy or difficult is it to make ends meet?” (easy, 
rather easy, rather difficult, difficult)(European Commission, 2010). For analyses, responses were recoded to 
easy/rather easy and difficult/rather difficult. Participants with a partner were asked to complete three items 
assessing physical, emotional, and sexual Intimate Partner Violence (IPV) that were based on a study by Galle 
and colleagues (Galle et al., 2015). Hypotheses were tested using the non-parametric Mann-Whitney U or 
Kruskal–Wallis test.  
Exploratory Mokken analysis. In keeping with several previous evaluations of the LMUP (Morof et al., 2012; 
Borges et al., 2016), a Mokken scale analysis was conducted. Mokken scaling is a non-parametric method 
derived from Item Response Theory (IRT) and is a probabilistic version of Guttman scaling (Stewart et al., 2010; 
Watson et al., 2012). Mokken’s model assumes the existence of an underlying construct (in this study pregnancy 
planning) which is captured by a homogenous set of items. Items vary in difficulty, and are hierarchically 
ordered by their degree of difficulty: people endorse an ‘easier’ item before they endorse a ‘harder’ or less 
popular item (Stewart et al., 2010; Watson et al., 2012). Loevinger’s coefficient (H) is a parameter of the 
scalability, which is the extent to which items will be ordered hierarchically relative to one other based on 
their mean values. The fewer violations of Guttman ordering, the greater the scalability and the higher the H 
values (Watson et al., 2012). Items with a H value > 0.3 were eligible for scaling (Mokken, 1971; Sijtsma and 
Molenaar, 2002). The scalability of the full scale was also assessed, with H values < 0.4 indicating a 'weak' 
scale, 0.40 – 0.49 a ‘medium’ scale, and ≥ 0.50 a ‘strong’ scale (Mokken, 1971).    
RESULTS 
The socio-demographic characteristics of the 517 women in the sample are described in Table 1. The majority of 
the reproductive-aged women were multiparous, in a relationship, with a high educational background. 
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Table 1. Socio-demographic characteristics of the study participants (n=517) 
 Characteristic       M  SD 
Age (years) 29.5 0.2 
Characteristic n % 
Gravida    
First pregnancy 201 39.0 
Second or subsequent pregnancies 314 61.0 
Parity    
First birth 247 48.0 
Second or subsequent births 268 52.0 
Nationality    
Belgian nationality 494 95.7 
Other nationality 22 4.3 
Ethnicitya     
Natives 455 88.5 
Immigrants 59 11.5 
Educationb   
Low 19 3.7 
Medium 181 35.3 
High 313 61.0 
Paid employment    
No 55 10.7 
Yes  457 89.3 
Monthly net household income    
< €2.000  44 8.8 
€2.000 - €3.000  98 19.7 
> €3.000 356 71.5 
Subjective poverty    
Making ends meet with difficulty 74 14.7 
Making ends meet easily 428 85.3 
Partnership status    
Cohabiting with husband/partner  498 96.5 
Not cohabiting with husband/partner 11 2.1 
No current partner 7 1.4 
Intimate partner violence (IPV)c 18 3.5 
aOne of the parents born outside; bLevel of education: low=primary education, medium= secondary or post-secondary education, 
high=college or university education; cPhysical, emotional or sexual IPV; Abbreviations: M, mean; SD, standard deviation.  
 
 
Performance of the LMUP items 
In general, the number of missing responses was very low (0.2% – 0.6%). Three participants (0.6%) had missing 
responses on one item, and one participant failed to respond to two items (0.2%). One participant had missing 
responses on four items (0.2%), and therefore, total LMUP score could not be calculated. Items with the most 
missing responses were item 5 (partner discussion) and item 1 (contraception)(Table 2).  
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Five items (contraception, timing, intention, desire, partner) had a response option with more than 80% 
endorsement: over 80% of the respondents did not use contraception when they became pregnant (item 1, 
category 2), wanted to become pregnant then or sooner (item 2, category 2), intended to become pregnant 
(item 3, category 2), wanted to have a baby when they became pregnant (item 4, category 2), and agreed with 
their partner to get pregnant (item 5, category 2). Few participants selected the first of the response options 
on these five items (Table 2). 
Table 2. Endorsement frequencies of LMUP items and response options 
Item Category (score) N % 
1. Contraception 0. Always using contraception (0) 11 2.1 
 1. Using sometimes or failed at least once (1) 24 4.6 
 2. Not using contraception (2) 480 92.8 
 Missing data 2 0.4 
2. Timing 0. Did not want pregnancy at all (0) 6 1.2 
 1. Wanted pregnancy later (1) 38 7.4 
 2. Wanted pregnancy then or sooner (2) 472 91.3 
 Missing data 1 0.2 
3. Intention 0. Did not intend pregnancy (0) 37 7.2 
 1. Intentions kept changing (1) 20 3.9 
 2. intended pregnancy (2) 459 88.8 
 Missing data 1 0.2 
4. Desire 0. Did not want baby (0) 9 1.7 
 1. Mixed feelings about having baby (1) 39 7.5 
 2. Wanted baby (2) 468 90.5 
 Missing data 1 0.2 
5. Partner 0. Never discussed getting pregnant (0) 7 1.4 
 1. Discussed but did not agreed to get pregnant (1) 39 7.5 
 2. Agreed to get pregnant (2) 468 90.5 
 Missing data 3 0.6 
6. Preparation 0. Did no preparatory lifestyle changes (0) 134 25.9 
 1. Did 1 preparatory lifestyle change (1) 155 30.0 
 2. Did 2 or more preparatory lifestyle changes (2) 184 43.9 
 Missing data 1 0.2 
 
The distribution of the total LMUP scores was strongly left-skewed (Fig 1). The median score was 11 (inter-
quartile range 10–12), with 430 (83.3%) participants scoring 10–12 (planned); 77 (15.0%) scoring 4–9 
(ambivalent); and 9 (1.7%) scoring 0–3 (unplanned). 
The Dutch version of the LMUP scored 7.4 on the Flesch-Kincaid Grade Level score and rated 73% on the Flesch 
Reading Ease score, which both corresponds to a 7th grade reading level or a reading age of 12 years.   
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Fig 1. Distribution of Dutch London Measure of Unplanned Pregnancy (LMUP) scores. 
Reliability of the LMUP 
Alpha was 0.74 and all corrected item-total correlations were above 0.20 (item 1: 0.40, item 2: 0.57, item 3: 
0.69, item 4: 0.59, item 5: 0.69, item 6: 0.32). All inter-item correlations were in the positive direction, and 
showed moderate and strong correlations between the items (range: 0.14 – 0.69).  
Validity of the LMUP 
Principal component analysis confirmed the one-dimensional structure of the scale (Eigenvalue = 3.17), with 
factor loadings above 0.45 on all items (item 1: 0.58, item 2: 0.76, item 3: 0.86, item 4: 0.78, item 5: 0.84, item 
6: 0.45). All hypotheses were confirmed (Table 3).  
 
Table 3. Construct validity hypothesis tests 
Hypothesis Variable Score range 
(median)  
P-value 
Living with partner will be associated with 
higher scores, other categories with lower 
scores. 1-7  
Partnership status:   
Cohabiting with husband/partner 2 – 12 (11)  
Not cohabiting with husband/partner 2 – 12 (9) 0.001a 
No current partner 0 – 12 (8) 
Higher educational status will be 
associated with higher scores. 5-14 
Educational level:   
None 4 – 11 (10) < 0.001a 
Primary  7 – 12 (11) 
Secondary  2 – 12 (11) 
Post-secondary  0 – 12 (11) 













Total LMUP score 
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Natives will have the highest scores. 1-7,11,13,15 Ethnicity   
Natives 0 – 12 (11) 0.05 b 
Immigrants 3 – 12 (11) 
The youngest women will have the lowest 
scores. 1-4,6-8,11,12,16,17 
Age group   
< 20 7 – 9 (8) 0.005a 
20 – 24 0 – 12 (11) 
25 – 29  5 – 12 (11) 
30 – 34 2 – 12 (11) 
35 – 39 3 – 12 (11) 
40+ 8 – 12 (12) 
Nulliparous women will have the highest 
scores. 2,4-6,9,11,16 
Number of children   
First child 2 – 12 (11) <0.001a 
Second child 3 – 12 (10) 
Third or more child 3 – 12 (10) 
Making ends meet easily will have the 
highest scores. 10,13,14,16-18 
Subjective poverty   
Making ends meet with difficulty 2 – 12 (10) <0.001b 
Making ends meet easily 0 – 12 (11) 
Paid employment will be associated with 
highest scores. 14,16 
Paid employment   
Yes 0 – 12 (11) 0.001b 
No 2 – 12 (11) 
Intimate partner violence will be 
associated with lowest scores. 19-22 
Intimate partner violence   
Yes 0 – 12 (7.5) <0.001b 
No 2 – 12 (11) 
aKruskal-Wallis tests; bMann-Withney U tests; 1Cheng et al. 2009; 2Mallard et al. 2013; 3Maxson et al. 2011; 4Mohllajee et al. 2007; 
5Nelson et al. 2013; 6Postlethwaite et al. 2010; 7Barrett et al. 2004; 8Wellings et al. 2013; 9Yanikkerem et al. 2013; 10Maxson et al. 2011; 
11Dott et al. 2010; 12Kuroki et al. 2008; 13Joyce et al. 2000; 14Stern et al. 2016; 15Xaverius et al. 2009; 16Takahashi et al. 2012; 17Han et al. 
2005; 18Mallard et al. 2013; 19Azevêdo et al. 2013; 20Miller et al. 2010; 21Pallitto et al. 2005; 22Sarkar 2008  
 
Exploratory Mokken analysis 
The Mokken scale analysis showed a hierarchical ordering of the items according to their difficulty, with item 2 
(timing of motherhood) being the easiest to endorse, followed by items 5, 4, 1, 3, and 6 (preconceptual 
preparations) being the most difficult to endorse. All items were eligible for scaling (H > 0.3) and successfully 
formed a Guttman scale (H: item 1, 0.42; item 2, 0.54; item 3, 0.64; item 4: 0.55; item 5: 0.63; item 6: 0.58). The 
overall Loevinger’s coefficient was 0.57, representing a ‘strong’ scale.  
DISCUSSION 
The objective of this study was to translate the London Measure of Unplanned Pregnancy (LMUP) into Dutch 
and to evaluate its psychometric properties in a sample of Dutch-speaking women giving birth recently.  
Like the original LMUP (Barrett et al., 2004) and the other translated versions (Rocca et al., 2010; Morof et al., 
2012; Hall et al., 2013; Borges et al., 2016; Habib et al., 2017), the Dutch version of the LMUP items had very low 
rates of missing data. The readability level was at 7th grade level, which is again in line with the original LMUP 
(6th – 7th grade) (Barrett et al., 2004) and the US English version (6th grade) (Morof et al., 2012). By contrast, the 
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Dutch version of the LMUP performed less well on the 80% endorsement criterion which gives an indication of 
item discrimination. The first of the three response options of item one to five (contraception, timing, intention, 
desire, partner) received very high response rates (89 – 93%). This can, however, be easily explained by the fact 
that our study population was homogeneous in terms of pregnancy outcome – that is, pregnancies ending in 
birth. It is not surprising that in a high-income country with easy access to (emergency) birth control and legal 
abortion, and a study population consisting of women with a continuing pregnancy, the proportion of planned 
pregnancies is higher compared to studies in low-income countries, countries with difficult access to 
(emergency) birth control or where abortion is illegal, and studies that included the abortion population. This 
also explains the high response rates to categories corresponding with a higher degree of pregnancy planning, 
and the reason why the distribution of the total LMUP scores was strongly left-skewed. It is surprising that 
item 6 did not show the same endorsement pattern as item one to five, i.e. a high proportion of women 
reporting two or more preconception lifestyle changes. However, similar as described in the Brazilian and 
Iranian study (Roshanaei et al., 2015; Borges et al., 2016), women in Belgium are not familiar with the concept 
of preconception health and care. To date, there is little experience with implementing preconception care 
initiatives in the Dutch-speaking part of Belgium. While this study on pregnancy planning was conducted, an 
evidence-based website on preconception care with a specific focus on folic acid intake was launched 
providing evidence-based information for both women and men planning a pregnancy, and healthcare 
providers (Delbaere et al., 2016). It is possible that the implementation of this website and other future 
preconception initiatives will lead to making more preconception lifestyle changes, and thus, higher responses 
to categories 2 and 3 of item 6.    
Our findings support the reliability of the Dutch version of the LMUP. The internal consistency was acceptable 
with a Cronbach's alpha of 0.74, comparable to the versions in India, Malawi, and the US (α = 0.71–0.78) (Rocca 
et al., 2010; Morof et al., 2012; Hall et al., 2013) , but lower than the original English measure (α = 0.92) (Barrett 
et al., 2004) and the Portuguese, Persian, Urdu, Arabic, and Spanish versions of the LMUP (α = 0.81–0.87) 
(Morof et al., 2012; Roshanaei et al., 2015; Borges et al., 2016; Almaghaslah et al., 2017; Habib et al., 2017).  
Our results of the principal component analysis confirmed the unidimensionality of the LMUP, which provides 
evidence for the construct validity of the Dutch version of the LMUP. These findings are consistent with those 
reported from the original UK study (Barrett et al., 2004), and from Brazil (Borges et al., 2016), Pakistan (Habib 
et al., 2017), Saudi Arabia (Almaghaslah et al., 2017), and the United States (Morof et al., 2012). In addition, all 
hypotheses were confirmed, providing further support for the construct validity of the Dutch version of the 
LMUP. 
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The results of the Mokken analysis also confirmed that all six items contributed to the scale, which is 
consistent with findings of the Brazilian study (Borges et al., 2016). In comparison, the Mokken analysis of the 
US version of the LMUP indicated that the contraception item contributed only little to the scale (Morof et al., 
2012). The US study was conducted in low-income women with a limited access to birth control. In contrast, 
Belgian women have an easy access to contraception (Gisle and Demarest, 2014), which might explain this 
difference.  
This study has some limitations. First, due to time constraints, the WHO’s process of translation and adaption of 
research instruments was not fully followed. There was no back-translation and external expert panel, and the 
pre-test consisted of only six, native women instead of the recommended minimum of 10. However, the 
women in the pre-test sample were from different age and socioeconomic groups, and during the last 
interviews no new information was obtained. In addition, the WHO guidelines are more stringent compared to 
other guidelines, such as the COSMIN standards for cross-cultural validity of a measure, of which most 
standards are met in this study (Mokkink et al., 2012). Another important limitation of our study is the lack of 
test-retest reliability data for the Dutch version of the LMUP. In addition, we did not include women with a 
pregnancy ending in abortion, which resulted in a homogeneous sample. Thus, the psychometric properties of 
the LMUP are unknown in the abortion population, and it is therefore important to confirm that the Dutch 
version of the LMUP is also valid for use among women with a pregnancy ending in abortion. Finally, higher 
educated and native-born women were overrepresented in our study compared to the general population of 
women giving birth in Flanders (Gillet et al., 2014). On the other hand, this study has several strengths, 
including a rigorous process of translation and adaption of the LMUP from English into Dutch, a large sample 
size, and a comprehensive database on several aspects of the pregnancy enabling hypothesis-testing. This was 
the first validation study that examined large number of hypotheses based on findings from the original UK 
study and existing literature to support the construct validity of the LMUP.  
Future validation studies should include women during the first trimester of their pregnancy in order to 
include pregnancies ending in birth, as well as induced and spontaneous abortions. In addition, the test-retest 
reliability should be examined. The longer term stability of women’s reported intentions, for instance between 
pregnancy and after birth, may also be assessed in future.  
 
CONCLUSION 
This study supports the reliability and validity of the Dutch version of the Belgian LMUP. The Dutch version of 
the LMUP measure can be used to study unplanned pregnancies in the Dutch-speaking population in Belgium 
as public health research on this topic is lacking in in Belgium. It would also be interesting to use the LMUP in 
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intervention development and evaluation regarding preconception care and the reduction of unplanned 
pregnancies (Frayne et al., 2016). Before an intervention can be developed, it is necessary to conduct a needs 
assessment and a problem analysis to understand the problem and to identify what needs to be changed 
(Bartholomew et al., 2011; World Health Organization, 2012). For example, the LMUP can be used to gain insight 
in the prevalence of planned and unplanned pregnancies, the associated factors and underlying processes, and 
the maternal and neonatal outcomes. These insights can contribute to the development of an intervention to 
increase the number of well-planned pregnancies. Future research, however, is necessary to assess the 
stability of the Dutch version of the LMUP, and to evaluate its psychometric properties in women with 
abortions.    
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 SI 1 Instrument. The Dutch version of the London Measure of Unplanned Pregnancies. 
Hieronder vind je enkele vragen die peilen naar je situatie en gevoelens in de periode waarin je zwanger werd. Denk aan 
jouw meest recente zwangerschap bij het beantwoorden van de vragen. 
 
1. In de maand dat ik zwanger werd… (duid aan welke stelling het best bij je past): 
o Gebruikte ik/wij geen voorbehoedsmiddelen 
o Gebruikte ik/wij voorbehoedsmiddelen, maar niet altijd 
o Gebruikte ik/wij altijd voorbehoedsmiddelen, maar weet ik dat de methode minstens eenmaal heeft gefaald 
(vb. verschoven, werkte niet, ...) 
o Gebruikte ik/wij altijd voorbehoedsmiddelen 
 
2. In termen van ‘moeder worden’ (eerste keer of opnieuw), heb ik het gevoel dat mijn zwangerschap plaatsvond op 
een… (duid aan welke stelling het best bij je past):  
o Juist moment 
o Ok, maar niet echt het juist moment 
o Verkeerd moment 
 
3. Net vóór ik zwanger werd… (duid aan welke stelling het best bij je past):  
o Was ik van plan om zwanger te worden 
o Veranderden mijn plannen om zwanger te worden voortdurend 
o Was ik niet van plan om zwanger te worden 
 
4. Net vóór ik zwanger werd… (duid aan welke stelling het best bij je past):  
o Wilde ik een baby krijgen 
o Had ik gemengde gevoelens over het krijgen van een baby 
o Wilde ik geen baby krijgen 
 
De volgende vraag heeft betrekking op je partner – dit is (of was) mogelijks je echtgenoot, een partner waarmee je 
samenleeft, een vriendje, of iemand waar je één of twee keer seksuele betrekking mee had.  
5. Vóór ik zwanger werd… (duid aan welke stelling het best bij je past):  
o Waren mijn partner en ik het erover eens dat we zwanger wilden worden 
o Hadden mijn partner en ik het samen krijgen van kinderen besproken, maar waren we niet overeengekomen om 
zwanger te worden 
o Hadden mijn partner en ik het samen krijgen van kinderen nooit besproken  
 
6. Vóór je zwanger werd, heb je iets gedaan om je gezondheid te bevorderen als voorbereiding op de zwangerschap? (Er 
zijn meerdere antwoorden mogelijk)  
 Ik nam foliumzuur 
 Ik ben gestopt of verminderd met roken 
 Ik ben gestopt of verminderd met het drinken van alcohol 
 Ik at gezonder 
 Ik zocht medisch/gezondheid advies 
 Ik ondernam een andere actie, gelieve te omschrijven:……………………………… 
          of 
 Ik ondernam niets van bovenstaande acties vóór mijn zwangerschap 
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CHAPTER 4 
THE PREVALENCE OF UNPLANNED PREGNANCY ENDING IN BIRTH, ASSOCIATED 
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ABSTRACT 
Study question: What are associated factors of unplanned pregnancies ending in birth? 
Summary answer: Pregnancies that were less planned were associated with women of lower socio-economic 
status (SES), and an unhealthier lifestyle before and during the pregnancy, more stress, and less social support.  
What is known already: In Europe, the prevalence of unplanned pregnancy leading to birth varies. Unplanned 
pregnancy is more common among socially disadvantaged women, and associated with adverse pregnancy 
outcomes.  
Study design, size, duration: In a cross-sectional study, 517 women were recruited from May through September 
2015.  
Participants, materials, setting, methods: Women were recruited from six hospitals in Flanders, Belgium. Data 
from self-report and medical records were collected during the first 5 days postpartum. The validated London 
Measure of Unplanned Pregnancy was used to collect data regarding pregnancy planning. Data were analyzed 
with Mann-Whitney U tests, Kruskal-Wallis tests, and multiple linear regression analysis.  
Main results and the role of chance: The majority of the pregnancies (83%) ending in birth were planned, 15% 
were ambivalent, and 2% unplanned. Women who are multigravida (95% CI -0.30 – -0.02), less well educated 
(95% CI 0.07 – 0.85), single or having a non-cohabiting relationship (95% CI 0.01 – 2.53), having history of drug 
abuse (95% CI -2.07 – -0.35), and experiencing intimate partner violence (95% CI -3.82 – -1.59) tended to have a 
significantly higher risk of a less planned pregnancy. Less planned pregnancies were significantly associated 
with initially unwanted pregnancies (p<0.001), no folic acid or vitamin use before pregnancy (p<0.001), lower 
number of prenatal visits (p=0.03), smoking during pregnancy (p<0.001), more stress (p=0.002), lower 
relationship satisfaction (p=0.001), and less social support (p<0.001). Less planned pregnancies were also 
significantly associated with hyperemesis (p<0.001) and shorter duration of delivery (p=0.03). No differences 
were found in neonatal outcomes.   
Limitations, reasons for caution: The prevalence of unplanned pregnancies is probably underestimated due to 
overrepresentation of women with higher SES in this study. Women’s emotions may have influenced the 
answer to certain questions. Owing to the cross-sectional design, no causal relationships could be established. 
Wider implications of the findings: This study emphasizes the importance of targeting socially disadvantaged 
women in the prevention of unplanned pregnancies. 
Study funding/competing interest(s): This study was funded by the Research Foundation – Flanders (FWO). The 
authors have no conflict of interests. 
Trial registration number: Not applicable 
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Keywords: Pregnancy, unplanned pregnancy, planned pregnancy, prevalence, risk factors, pregnancy outcome, 
women, newborn infant, reproductive health, reproductive behavior 
 
INTRODUCTION 
Worldwide, 40% of all pregnancies were unintended in 2012, of which 62% ended in abortion and 38% in birth. 
The proportion of pregnancies that were unintended in Europe was 45%, and one fourth of these pregnancies 
were continued (Sedgh et al., 2014). Estimates of unintended and unplanned pregnancies (see below) ending in 
birth varied between other European studies. For example, in six European countries (Belgium, Iceland, 
Denmark, Estonia, Norway, Sweden) 19% of the pregnancies were estimated as unintended (Lukasse et al., 
2015), 12% in Sweden (Stern et al., 2016), and 22% in Spain (Font-Ribera et al., 2008). These differences can 
partly be explained by a variation in definition. Although terms referring to intendedness, wantedness, timing 
and planning status of a pregnancy are often used interchangeably, a clear distinction should be made 
(Petersen and Moos, 1997; Klerman, 2000). Intendedness is a construct based on questions about wantedness 
and timing of the pregnancy. Unintended pregnancies include unwanted and mistimed pregnancies (Klerman, 
2000). Previous research suggests that women do not differentiate between the terms ‘planning’ and 
‘intending’ a pregnancy, so these terms are used as synonyms (Barret and Wellings, 2002; Rocca et al., 2010). A 
pregnancy is considered as “unwanted” if a woman states she did not want to have (more) children for the rest 
of her life. If a woman states her pregnancy came sooner than wanted, it is classified as “mistimed” (Klerman, 
2000).  
Most unintended/ unplanned pregnancies are the result of inconsistent, incorrect or nonuse of contraception 
(Frost et al., 2007). Several factors may have an influence on contraceptive behavior including access to 
contraceptives, side effects, knowledge, openness and embarrassment, partner influences, risk perception, and 
locus of control (Pratt et al., 2014). Moreover, a growing number of studies associate inadequate use of 
contraceptives with pregnancy ambivalence – that is having conflicting attitudes, beliefs, emotions, or 
behaviors regarding avoiding pregnancy (Schwarz et al., 2007; Higgins et al., 2012). Yet, ambivalence towards 
pregnancy is insufficiently captured in quantitative research as most traditional instruments measure 
pregnancy intention/planning in a dichotomous manner, namely planned/ unplanned and intended/ unintended 
pregnancy (Santelli et al., 2003). Findings of Stanford et al. (2000) suggest a continuum with an affective 
dimension (desire for pregnancy) and a planning dimension including preconception health behavior and wider 
lifestyle preparations (such as finishing school).   
Unintended/ unplanned pregnancies are associated with induced abortion, delayed initiation of antenatal care 
and less antenatal care visits, unhealthy behavior during pregnancy, increased risk of adverse birth outcomes 
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and neonatal health, development delay, and impaired psychosocial maternal health (Gipson et al., 2008; 
Abajobir et al., 2016). Other studies found no effect of pregnancy intention or planning on neonatal or maternal 
outcomes (Gipson et al., 2008).  
The reduction of unintended/unplanned pregnancies is a key goal of global and national public health 
organizations (U.S. Department of Health and Human Services, 2010; United Nations, 2015). Before 
interventions can be developed, it is important to examine associated factors of unplanned pregnancies. 
Previously published studies on associated factors of pregnancy planning are inconsistent. Several studies 
found that women with unintended or unplanned pregnancy were more likely to be single or unmarried, 
younger, of non-Caucasian origin, have a higher parity, and lower socio-economic status (SES) (Maxson and 
Miranda, 2011; Mallard and Houghton, 2013; Nelson and Lepore, 2013). However, other studies found no or 
contrasting associations between women’s demographics and unintended or unplanned pregnancy (Takahashi 
et al., 2012; Nelson and Lepore, 2013; Yanikkerem et al., 2013). 
Although extensive research has been carried out on the prevalence, associated factors, and outcome of 
unintended and unplanned pregnancies, findings are inconclusive due to methodological and analytical 
concerns. Pregnancy planning and intention are being analyzed as categorical variables leading to 
oversimplification of a complex construct. Moreover, most studies focused only on the prevalence, and on only 
one aspect of unintended or unplanned pregnancies such as associated factors or a specific outcome. To the 
authors’ knowledge, this is one of the first studies to investigate the prevalence, associated background 
factors, and pregnancy outcomes of unplanned pregnancies ending in birth in rigorous manner, with pregnancy 
planning analyzed as a continuous variable.  
 
MATERIALS AND METHODS  
Study design and sample 
A cross-sectional study design with consecutive sampling was used to recruit women from six hospitals in  
Flanders, Belgium. Women were eligible to participate if they were between 15 and 45 years old, able to read 
Dutch, and admitted to the postnatal maternity ward of one of the participating hospitals.  
Measurement  
The development of the questionnaire was based on an extensive literature review on pregnancy intention and 
planning. Where possible, we used pre-existing surveys that were translated according to the World Health 
Organization (WHO) process of translation and adoption of research instruments (World Health Organization, 
2009). The overall scale was reviewed by a panel of seven national experts who had expertise regarding 
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pregnancy planning to assess the overall content validity of the instrument (one general practitioner; one 
midwife with a master in nursing and midwifery and a master thesis regarding pregnancy planning; one 
midwife / sexologist conducting a PhD study on pregnancy and intimate partner violence; one clinical 
psychologist conducting a PhD study on abortion in Flanders; one policy advisor ‘prevention of unplanned 
pregnancies’ at the Flemish Centre for Sexual Health; one policy advisor at an information and support center 
on pregnancy choices (‘FARA’); and one gynecologist. After the second round, the scale was judged to have 
excellent content validity, with a content validity index ≥ 0.88 (Polit and Beck, 2010). The next step comprised 
a pilot test using cognitive face-to-face interviews to evaluate the comprehensibility, the readability, and the 
acceptability of the items and response options. A sample of 6 women who met the inclusion criteria were 
included in the pre-test. These women had a mean age of 28.5 years with a range of 22 to 31 years. Most of 
them were low (n=1) or medium educated (n=3), and two women had college or university education. No 
immigrant women were interviewed. 
Prevalence of unplanned pregnancy 
Pregnancy planning: The London Measure of Unplanned Pregnancy (LMUP) was used to measure the 
prevalence of unplanned pregnancies. The LMUP does not assume that women have clearly defined pregnancy 
intentions, allowing them to express ambivalence towards becoming pregnant. The measure contains six items 
asking about contraceptive use, preconceptional preparations, partner influences, personal circumstances and 
timing, desire for pregnancy and motherhood, and intention to become pregnant. Each item is scored 0 to 2, 
with a total score ranging from 0 to 12; the higher the score, the more a pregnancy is planned/ intended. For 
prevalence estimates, the authors suggest a division of scores into a minimum of three groups, with scores 0–
3 categorized as “unplanned”, 4–9 as “ambivalent”, and 10–12 as “planned”. A recent study of Hall et al. (2017) 
suggests using the continuous score on the LMUP for inferential statistics. The LMUP has been assessed as 
valid and reliable (Cronbach’s α = 0.92, test–retest = 0.97) (Barrett et al., 2004).  
Associated background factors  
Demographics: Information on socio-demographic factors included age, nationality, ethnicity, religion, 
education, occupation, living situation, net household income, household subjective poverty, marital status and 
length of the relationship, occupation and education of the partner. Relationship satisfaction and intimate 
partner violence (IPV): Participants with a partner were asked, “How happy are you in the relationship with 
your partner?” (very unhappy/ unhappy/ neutral/ happy/ very happy). IPV was assessed using three questions 
based on research by Galle et al. (2015) to capture physical, emotional and sexual abuse. 
 
Chapter 4: the prevalence of unplanned pregnancy and associated factors 
112 
Pregnancy outcomes 
Feelings about the current pregnancy: Participants were asked, “My current pregnancy was…” (wanted/ first 
unwanted, but later wanted/ unwanted/ first wanted, but later unwanted). Lifestyle behavior: Preconception 
health behavior was measured by an item from the LMUP, “Before you became pregnant, did you do anything 
to improve your health in preparation for pregnancy?”. Information on lifestyle behavior included items on 
smoking, second-hand smoking, drug and alcohol use. Stress: The Perceived Stress Scale (PSS) was used to 
measure the degree to which life situations in the last month were appraised as stressful (Cohen et al., 1983). 
Total PSS scores range between 0 and 40, with a higher score indicating a higher level of perceived stress. The 
PSS has been assessed as valid and reliable (Cronbach’s α = 0.71–0.93, test–retest = 0.74–0.88) (Lee, 2012). 
Social support: The Multidimensional Scale of Perceived Social Support (MSPSS) was used to measure perceived 
social support from family, friends, and a significant other. The total MSPSS score ranges between 12 and 84, 
with a higher score indicating a higher level of perceived social support. The MSPSS has been assessed as valid 
and reliable (Cronbach’s α= 0.84 – 0.92, test-retest: 0.85) (Zimet et al., 1988). Information on maternal and 
neonatal health outcomes was obtained from medical records and included medical history, obstetric history, 
course of gestation, course of labor and delivery, and course of postpartum. 
 
Procedure 
Women were approached during the first 5 days postpartum. The study was explained by the head or study 
midwife of each postnatal maternity ward as a study on preparations before pregnancy. Women who agreed to 
participate completed the questionnaire, and returned it to a midwife in a closed envelope. After receiving the 
questionnaire and written informed consent, two junior researchers (qualified midwives and Master students 
in midwifery) collected data from the patient’s medical records. The collected data were anonymised before 
being processed.  
Participants were recruited from May through September 2015. Ethical approval for the study was obtained 
from Ghent University Hospital Ethics Committee (B670201524084 & B670201524085) and from local ethical 
committees of all participating hospitals.  
Statistical analysis 
A post-hoc power calculation was performed based on the measured prevalence of unplanned pregnancy 
(1.7%), and revealed a power of 0.99, with α = 0.05 and half-width of the CI = 0.015 (SAS Institute Inc., Cary, NC, 
USA). The Statistical Package for the Social Sciences (SPSS) version 21 was used for data analysis (IBM 
Corporation, Armonk, NY, USA). A value of p<0.05 was considered statistically significant. Descriptive analyses 
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were performed by using frequencies (percentages) for categorical variables and means (ranges) for 
continuous variables.  
For prevalence estimates, the LMUP scores were divided into three groups, with scores 0–3 categorized as 
“unplanned”, 4–9 as “ambivalent”, and 10–12 as “planned”. 
The LMUP was treated as a continuous variable in further analyses (Hall et al., 2017), and thus, the lower the 
score on LMUP, the less planned a pregnancy was. The LMUP was not normally distributed, therefore, non-
parametric tests were used. Spearman rank correlation coefficient was performed to analyze correlations 
between LMUP scores and continuous background characteristics. Mann-Whitney U tests and Kruskal-Wallis 
tests were used to compare differences in LMUP across categorical background characteristics . A multiple 
linear regression analysis was performed to identify which women had an increased risk of unplanned 
pregnancy using the “enter method” to obtain the best-fit model (Hall et al., 2017). The model included socio-
demographic and  health background characteristics  found to be significant during simple regression analysis. 
The data were checked for multicollinearity using tolerance values and a variance inflation factor. The 
variables “gravity” and “parity” had a tolerance lower than 0.4, indicating some collinearity between the two 
variables (Chan, 2004). As a result, only “gravidity” was selected for use in the regression model.  
Spearman rank correlation coefficient was performed to analyze correlations between LMUP scores and 
continuous pregnancy outcomes. Mann-Whitney U tests and Kruskal-Wallis tests were used to compare 
differences in LMUP across categorical pregnancy outcomes. Multiple linear regression analyses were not 




Of the 2,390 women eligible to participate (based on total deliveries during study time in participating 
hospitals and nationality data), 517 women (22%) completed the questionnaire and informed consent form. 
Socio-demographic and antenatal characteristics are presented in Tables 1 and 2.   
Table 1.   Socio-demographic characteristics of women in a study of the prevalence of unplanned pregnancy 
ending in birth 
Characteristic Mean (SD)              Range p-value rho-value 
Age (years, n=517) 29.5 (0.2) 17.0 –  41.0    0.08a 0.08 
Perceived stress (n=484) 
Relation duration (years, n=484) 




1.0 –  30.0 
0.8 –  20.0 
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Characteristic n (%)       LMUP score*        p-value  
Nationality  
     Belgian nationality 
     Other nationality 
Ethnicity     
     Natives 
     Immigrants1  
Education2  
     Low 
     Medium 
































Paid employment  
     No 
     Yes  
Net household income  
     < €2.000  
     €2.000 - €3.000  
     > €3.000 
Household subjective poverty  
     Difficult to make ends meet  
     Easy to make ends meet 
Social support  
     Low support 
     Moderate support 
     High support 
Marital status  
     Cohabiting relationship 
     Non-cohabiting relationship 
     Single 
Education of partner  
     Low 
     Medium 
     High 
Paid employment partner  
     No 
     Yes  
Intimate partner violence3 (n=513) 
Physical violence  
     No 
     Yes 
Sexual violence (n=513) 
Emotional violence  
     No 





































































































1At least one of the woman’s parents was not born in Belgium; 2low: none or primary education, medium: secondary or post-
secondary education, high:, college or university education. 3At least one type of violence (physical/emotional/sexual) versus no type 
of violence ; *Data are presented as median [interquartile range];  aSpearman rank correlation coefficient; bMann-Whitney U tests;  
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Prevalence of unplanned pregnancy 
Scores on the LMUP ranged from 0 to 12 with a median of 11 (inter-quartile range (IQR): 2). Most pregnancies 




Figure 1. Distribution of total London Measure of Unplanned Pregnancy (LMUP) score 
Figure Legend: Distribution of total LMUP score for 517 women on a 0–12 scale; higher scores reflects greater 
planning for pregnancy. 
 
Ninety-five percent of women (n=486) described their current pregnancy as “wanted”, and 5.1% (n=26) as “first 
unwanted, then wanted”. Only one woman (0.2%) defined her pregnancy as “unwanted” (Table 2). 
 
Table 2. Health of women and antenatal characteristics and outcomes 
Outcome Mean (SD)          Range p-value rho-value 
BMI1 (kg/m², n=490) 
Pregnancy weight gain (kg, n=474) 
Number of prenatal visits (n=42) 
24.4 (4.6)   
 13.2 (5.4) 
   8.9 (2.2) 
15.4 –  45.8 
-4.0  –  47.0 







First prenatal visit (weeks, n=42) 
Duration of pregnancy (weeks, n=515) 
   9.6 (4.3) 
 39.3 (1.4) 
 5.1  –  30.0 





Characteristic/outcome      n (%) LMUP score*       p-value  
Gravida  
     First pregnancy 













0,2 0,0 0,4 
1,2 1,0 1,2 
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Characteristic/outcome      n (%) LMUP score*       p-value  
Parity  
     First birth 










Medical History  
     Any chronic or serious disease2 
           No  
           Yes 
     Drug abuse  
          No 
          Yes 
     Miscarriage  
          No 
          Yes 
     Induced abortion  
          No 
          Yes 
     Complications previous pregnancy  
          No 
          Yes 
 
 














































Maternal health before/during pregnancy  
     Preconception use of folic acid or vitamins  
          No 
          Yes 
     Smoking  
          No 
          Yes 
     Second-hand smoke exposure  
          No 
          Yes 
     Alcohol use  
          No 
          Yes 
     Drug abuse = yes (n=512) 
     Medication use  
          No 
          Yes 
     Feelings about current pregnancy 
          Unwanted 
          First unwanted, then wanted 
          Wanted 



































































Complications current pregnancy3 (n=515) 
     Hyperemesis gravidarum  
          No 
          Yes 
     Gestational diabetes  
          No 
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 Bladder- or urinary infection  
          No 
          Yes 
     Hypertension  
          No 
          Yes 
     Intrauterine growth restriction  
          No 
          Yes 
     Placenta previa  
          No 
          Yes 
     Abruptio placentae  
     HELLP4 syndrome  
          No 
          Yes 
     Pre-eclampsia  
          No 
          Yes 
     Premature rupture of membranes 
          No 
          Yes 
     Preterm premature rupture of membranes 
          No 
          Yes 
     Preterm contractions  
          No 
          Yes 
     Anaemia  
          No 
          Yes 
     Calcium deficiency  
     Iodine deficiency  
     CMV infection  
          No 













































































































     Toxoplasmosis infection  
     Other infection disease  
          No 
          Yes 
     Environmental exposure 
Other pregnancy symptoms/problems  
          No 





0 (0.0)  
 
357 (69.3) 


















1Pre-pregnancy BMI; 2asthma, diabetes mellitus, cancer, congenital, endocrine, hypertension, infectious / STI, psychiatric, epilepsy or 
other diseases; 3At least one complication or intervention versus no complication or intervention; 4Hemolysis, elevated liver 
enzymes, and low platelets; *Data are presented as median [interquartile range]. CMV : cytomegalovirus, HELLP: hemolysis, 
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Associated socio-demographic factors 
Results showed that women who are multigravida (95% CI -0.30 – -0.02), less well educated (95% CI 0.07 – 
0.85), single or having a non-cohabiting relationship (95% CI 0.01 – 2.53), having a history of drug abuse (95% 
CI -2.07 – -0.35), and experiencing intimate partner violence (95% CI -3.82 – -1.59) tended to have significantly 
lower LMUP scores, and hence a higher risk of a more unplanned pregnancy (Table 3). 
 
Table 3. Final model predicting LMUP: multiple linear regression analysis 
Characteristic B Standard error Beta t-value p-value 95% CI* 
Ethnicity1 0.25 0.28 0.04 0.91 0.36 -0.29  –  0.80 
Education2 0.46 0.20 0.11 2.31 0.02 0.07  –  0.85 
Paid employment3 0.53 0.31 0.08 1.70 0.09 -0.08  –  1.14 
Net household income4 -0.51 0.31 -0.09 -1.64 0.10 -1.11  –  0.10 
Household subjectivepoverty5 0.33 0.25 0.06 1.33 0.19 -0.16  –  0.81 
Marital status6 1.27 0.64 0.09 1.98 0.05 0.01  –  2.53 
Education of partner2 0.24 0.19 0.06 1.24 0.22 -0.14  –  0.62 
Paid employment partner3 0.36 0.54 0.03 0.68 0.50 -0.70  –  1.42 
Intimate partner violence7 -2.71 0.57 -0.22 -4.78 <0.001 -3.82  – -1.59 
History of drug abuse8 -1.21 0.44 -0.12 -2.78 0.006 -2.07  –  -0.35 
Gravida -0.16 0.07 -0.10 -2.20 0.03 -0.30  –  -0.02 
Constant 7.03 1.26  5.57 <0.001 4.55  –  9.51 
1Immigrants is the reference category compared to natives; 2Low and medium education is reference category compared to high 
education; 3No paid employment is reference category; 4< 2.500 euro is reference category; 5Difficult to make ends meet is reference 
category; 6Non-cohabiting relationship and being single is reference category compared to cohabiting relationship ; 7No intimate 
partner violence is reference category; 8No history of drug abuse is reference category; *95% CI;  R²: 0.17,  adjusted R²: 0.14,  F= 7.94,  p < 
0.001. 
Associated pregnancy outcomes 
Lower LMUP scores were significantly associated with initially unwanted pregnancies (p<0.001), no folic acid 
or vitamin use before pregnancy (p<0.001), lower number of prenatal visits (p=0.03), smoking during 
pregnancy (p<0.001), more stress (p=0.002), lower relationship satisfaction (p=0.001), and less social support 
(p<0.001).  
Lower LMUP scores were significantly associated with hyperemesis gravidarum (p<0.001) and shorter duration 
of delivery (p=0.03). Although the LMUP score was significantly associated with bladder or urinary infection 
(p=0.04), other interventions or complications during delivery (p=0.02), and no episiotomy at delivery 
(p=0.002), the median did not differ between the groups (Tables 2 and 4). No differences were found in 
neonatal health outcomes (Table 5).   
 
Table 4. Intrapartum and postpartum outcomes 
Outcome         Mean (SD) Range     p-value rho-value 
Duration of labor (hours, n=425) 
Duration of delivery (hours, n= 409) 
        7.5 (5.5) 
 0.5 (0.3) 
0.2  –  29.2 
0.0  –   2.1 
     0.25a 
     0.03a 
         0.06 
         0.11 
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Outcome            n (%) LMUP score*     p-value  
Onset of labor  
     Spontaneous  
     Induction 
     Planned caesarean section 
Epidural anaesthesia  
     No 
     Yes 
Amniotic fluid color  
     Clear 
     Meconium stained  
     Bloody 
Interventions and complications during delivery1  (n=515) 
     Instrumental vaginal delivery 
          No 
          Yes 
     Episiotomy 
          No 
          Yes 
     Perineal laceration 
          No 
          Yes 
     Shoulder dystocia 
          No 
          Yes 
     Emergency caesarean section 
          No 
          Yes 
     Primary postpartum hemorrhage2 
          No 




























































































     Sepsis 
     Mors in utero 
     Other intervention/complication 
          No 
















     No 
     Yes  
Postpartum complications1 
     Secondary postpartum haemorrhage3 
          No 
          Yes 
     Infection 
          No 
          Yes 
     Sepsis 
     Postpartum depression 
     Psychosis 
     Other postpartum complications 
          No 
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1At least one complication or intervention versus no complication or intervention; 2Blood loss of 500 ml or more during the first 24 
hours after delivery; 3Abnormal or excessive blood loss between 24 hours and 12 weeks postpartum; *Data are presented as median 
[interquartile range]; aSpearman rank correlation coefficient; bMann-Whitney U tests; cKruskal-Wallis tests. 
 
Table 5. Neonatal outcomes 
Outcome     Mean (SD)              Range p-value rho-value 
Birth length (centimeters, n=509) 
Birth weight (grams, n=515) 
 49.7 (2.1) 
3366.3 (485.2) 
     41.0 – 56.0 
1490.0 – 4700.0 
0.85a 
0.37a 
    -0.009 
      -0.04 
Outcome                 n (%) LMUP score* p-value  
Twin pregnancy 
     No 
     Yes 
Complications or interventions1 (n=515) 
     Low birthweight (<2500 g)  
          No 
          Yes  
     Macrosomia (>4000 g)  
          No 
          Yes 
     Neonatal unit admission  
          No  









































      Congenital malformations  
          No 
          Yes 
     Brachial plexus injury  
     Hyperbilirubinemia  
          No 
          Yes 
     Neonatal death  
     Other complications/interventions 
          No 
          Yes 























   0.23b 
 
     - 
 




   0.63b 
 
1At least one complication or intervention; *Data are presented as median [interquartile range]; aSpearman rank correlation 
coefficient; bMann-Whitney U tests;  cKruskal-Wallis tests. 
 
DISCUSSION 
Our study aimed to assess the prevalence, associated factors, and maternal and neonatal health outcomes of 
unplanned pregnancies ending in birth.  
The current study found that 83% of the pregnancies were planned, 15% were ambivalent and only 2% of the 
pregnancies were unplanned. Although our results differ from previous studies, which reported a higher 
prevalence of unplanned pregnancies, they are consistent with European studies also using the LMUP, which 
reported a prevalence rate of 2% to 9% for unplanned pregnancies leading to birth (Lakha and Glasier, 2006; 
Wellings et al., 2013; Backhausen et al., 2014; Stephenson et al., 2014; Bexhell et al., 2016). These findings 
confirm that differences in definition and measurements can lead to inconsistent prevalence rates, and 
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support the need for a clear definition and an appropriate measurement tool that takes into account the 
complexities of the construct (Petersen and Moos, 1997; Klerman, 2000; Rowe et al., 2015).   
Another important finding was that socially disadvantaged women (lower education, single or non-cohabiting 
relationship, experiencing IPV) tended to have a higher risk of less planned pregnancies, and these pregnancies 
were more likely to be high-risk pregnancies (no preconception use of folic acid or vitamins, less antenatal 
care visits, smoking during pregnancy, more stress, lower relationship satisfaction, and less social support). 
These results are in line with those of previous studies (Mallard and Houghton 2013; Maxson and Miranda 2011; 
Nelson and Lepore 2013). It is possible that socially disadvantaged women fail to use contraception correctly 
and consistently due to knowledge, access, cultural, personal, and relationship factors (Pratt et al., 2014). 
Ambivalence towards avoiding pregnancy is also more common among women of lower SES (Aiken et al., 2015; 
Borrero et al., 2015). Women who live in a fragile socio-economic environment often see motherhood as an 
escape from hardship to a better life and an attainable goal that will provide personal satisfaction and 
achievement (Fedorowicz et al., 2014; Pratt et al., 2014).  
Previous research suggests that unintended and unplanned pregnancies are associated with an increased risk 
of adverse antenatal and birth outcomes (Mohllajee et al., 2007; Gipson et al., 2008; Shah et al., 2011). Our 
findings suggest no major differences in pregnancy outcome according to pregnancy planning, as found in 
earlier studies (Postlethwaite et al., 2010; McCrory and McNally, 2013). This discrepancy could be attributed to 
differences in definition and methodology. It is possible that unwanted pregnancies have a higher risk for poor 
pregnancy outcomes rather than mistimed or unplanned pregnancies (D'Angelo et al., 2004). One interesting 
finding is that lower LMUP scores were associated with shorter duration of delivery. Lower LMUP scores were 
also associated with higher parity, and therefore, could explain the shorter delivery time as women with 
subsequent births tend to deliver more quickly. Another interesting finding is the fact that hyperemesis was 
more prevalent among women with a more unplanned pregnancy. To date, only few studies investigated the 
association between pregnancy planning and hyperemesis (Aksoy, 2008; Chou et al., 2008). Our results may 
support the hypothesis that severe nausea and vomiting of pregnancy can be a reaction to stress and poor 
social support (Buckwalter and Simpson, 2002), which is associated with a pregnancy that is more unplanned. 
Chou et al. (2008) suggested the opposite cause-effect relationship, namely that pregnancy-related nausea 
and vomiting, poor social support and unplanned pregnancy are factors that contribute to stress, which has a 
negative impact on maternal psychosocial adaptation. Further research is required to investigate the 
relationship between pregnancy planning and hyperemesis gravidarum. 
As in any other study, this research has some limitations that must be considered in interpreting the results. 
First, the pre-test included only six native women of whom five were medium or higher educated. As a result, it 
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is possible that some words, items of expression are less readable or too difficult to read and understand to 
women of lower socio-economic status. Second, there is a risk of sampling bias; although midwives were 
instructed to invite all eligible women to participate, it is possible that women with adverse birth outcomes 
were not informed about the study or refused to participate. The proportion of women included in the study 
was based on total deliveries during the study time and nationality data, as no other information was 
available. The actual proportion might differ from our estimated 22% because nationality is only an indicator of 
language. Third, although we could have reached most women giving birth recently in Flanders (99.3% deliver 
at hospital, Devlieger, 2014), only women with an understanding of the written Dutch language were eligible to 
participate, leading to selection bias. Our sample characteristics (education, employment, income, marital 
status, nationality) confirm an overrepresentation of women with higher SES. Therefore, the prevalence of 
unplanned pregnancies is, in all probability, underestimated as unplanned pregnancies are associated with 
lower SES as concluded by other studies. Fourth, women were recruited during the first 5 days postpartum, 
which is an emotional time. Therefore, both negative (exhaustion, “baby blues”, stress…) and positive 
(happiness, pride, joy, protectiveness…) feelings may have influenced the answer to certain questions, such as 
perceived stress, relationship satisfaction, and social support. Fifth, because of the cross-sectional design of 
the study, causality between pregnancy planning and antenatal and perinatal outcomes cannot be inferred. 
Strengths of this study include the use of a validated and reliable instrument to measure such a complex 
construct as pregnancy planning. Yet one item of the LMUP addresses preconception health behavior, of which 
knowledge is an important precondition. It is possible that women did not improve their lifestyle prior to 
pregnancy due to lack of knowledge, and therefore have a lower score on the LMUP. Another strength is that 
this is one of the first studies that analyzed pregnancy planning as a continuous variable, and takes into 
account the complexity of the construct. A further strength is the combination of self-reported data and data 
extracted from medical records. In addition, several aspects of unplanned pregnancy were investigated 
(prevalence, associated factors, and health outcome) in the same study resulting in comprehensive data.   
Further research on women of lower SES is needed as these subgroups are at risk for unplanned pregnancy. 
Our data suggest that socially disadvantaged women should remain the main target group for prevention of 
unplanned pregnancies. These women are often “hard to reach” through traditional healthcare services, 
therefore, school- and community based interventions may be more appropriate to help reduce unplanned 
pregnancies.  
In this study, information about pregnancy planning was lacking in most medical records suggesting it was not 
discussed or registered. Meiksin et al. (2010) found that discussions between patients and providers about 
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pregnancy planning and related psychosocial feelings tend to be brief, and often framed as closed-ended 
questions. An open-ended question during the first prenatal visit could be an opportunity for patients to 
discuss their pregnancy intention and related feelings. Moreover, a safe and open atmosphere could lead to a 
conversation about other sensitive topics such as IPV.  
In summary, we found that four in five pregnancies were planned i.e. only one in five pregnancies was 
unplanned or ambivalent. Less planned pregnancies tended to be more prevalent among socially 
disadvantaged women. Although no major differences were found in pregnancy outcome according to 
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ABSTRACT 
Objectives: (1) to study preconception lifestyle changes and associated factors in women with planned 
pregnancies; (2) to assess the prevalence of risk factors for adverse pregnancy outcomes in women not 
reporting any preconception lifestyle changes; and (3) to explore the need for and use of preconception-
related advice. 
Design: secondary data analysis of a cross-sectional study about pregnancy planning. 
Setting: six Flemish Hospitals (Belgium). 
Participants: four hundred and thirty women with a planned pregnancy ending in birth. 
Measurements: preconception lifestyle changes were measured during the first 5 days postpartum using the 
validated London Measure of Unplanned Pregnancy. The following changes were assessed: folic acid or 
multivitamin intake, smoking reduction or cessation, alcohol reduction or cessation, caffeine reduction or 
cessation, eating more healthily, achieving a healthier weight, obtaining medical or health advice, or another 
self-reported preconception lifestyle change. 
Findings: most women (83%) that planned their pregnancy reported ≥1 lifestyle change in preparation for 
pregnancy. Overall, nulliparous women (OR 2.18, 95% CI 1.23–3.87) and women with a previous miscarriage (OR 
2.44, 95% CI 1.14–5.21) were more likely to prepare for pregnancy, while experiencing financial difficulties (OR 
0.20, 95% CI 0.04–0.97) or having a lower educational level (OR 0.56, 95% CI 0.32–0.99) decreased the 
likelihood of preparing for pregnancy. Half of the women (48%) obtained advice about preconception health,  
and 86% of these women received their advice from a professional caregiver. Three-quarters (77%) of the 
women who did not improve their lifestyle before conceiving reported one or more risk factors for adverse 
pregnancy outcomes. 
Key Conclusions and implications for practice: Multiparous women and women of lower socio-economic status 
were less likely to change their lifestyle before conception. Strategies to promote preconception health in 
these women need to be tailored to their needs and characteristics to overcome barriers to change. It may be 
advantageous to reach these women through non-medical channels, such as schools or other community 
organizations. 
Keywords: Preconception care, preconception health, preconception lifestyle, reproductive behavior, 
reproductive health 
INTRODUCTION 
Previous research has reported that unplanned and unintended pregnancies are associated with an increased 
risk of adverse antenatal and birth outcomes, including preterm birth, low birth weight, increased risk of 
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congenital anomalies, and developmental delay (Mohllajee et al., 2007; Gipson et al., 2008; Shah et al., 2011). 
This finding suggests that pregnancy planning has an influence on maternal and neonatal health. Women who 
are consciously planning a pregnancy can improve their health status during the preconception period. A 
healthy lifestyle and lifestyle changes prior to conception— including a healthy diet; adequate physical activity 
and optimal weight; folic acid supplementation; avoidance of tobacco, alcohol and other teratogen exposures; 
and prevention, treatment and management of (infectious) diseases and medical conditions—can lead to a 
healthier pregnancy and a decreased risk of childhood morbidity and mortality (Johnson et al., 2006; Jack et 
al., 2008; World Health Organization, 2013). Several European and US studies have shown that women who 
planned their pregnancy were more likely to adopt healthier preconception behaviors, including intake of folic 
acid, smoking cessation, and reduced alcohol consumption (Green‐Raleigh et al., 2005; Tyden et al., 2011; 
Backhausen et al., 2014; Stephenson et al., 2014; Stern et al., 2016). For example, a Danish cross-sectional study 
with 258 pregnant women found that women with a well-planned pregnancy were more likely to take folic 
acid (57% versus 2%) and to report less binge drinking (20% versus 31%) prior to pregnancy compared to 
women with an unplanned pregnancy (Backhausen et al., 2014). Although most of these studies found 
significant differences in preconception health behavior between planned and unplanned pregnancies, the 
differences are often marginal. This implies that many women who are consciously planning a pregnancy do 
not change their lifestyle before conception (Inskip et al., 2009; Chuang et al., 2011; Backhausen et al., 2014; 
Stephenson et al., 2014; Stern et al., 2016). 
Previously published studies on lifestyle changes during the preconception period and its associated factors in 
women trying to conceive or having a planned pregnancy are inconsistent (Anderson et al., 2006; Lipscombe et 
al., 2011; De Santis et al., 2013; Mirghafourvand et al., 2014; Gormack et al., 2015; Joelsson et al., 2016). Several 
studies found that women who reported preconception lifestyle changes were more likely to be married, older, 
and nulliparous and to have a higher level of education, health insurance, and sufficient family income 
(Anderson et al., 2006; Lipscombe et al., 2011; De Santis et al., 2013; Mirghafourvand et al., 2014; Joelsson et al., 
2016). However, other studies found no or contrasting associations between demographics and preconception 
lifestyle changes (Lum et al., 2011; Gormack et al., 2015; Borges et al., 2016). Moreover, the majority of these 
studies focused on only one or a few preconception lifestyle changes, such as folic acid intake and/or reduction 
or cessation of alcohol use and smoking before pregnancy (Anderson et al., 2006; Lum et al., 2011; De Santis et 
al., 2013; Joelsson et al., 2016), or were conducted in women who had a medical condition, such as infertility or 
diabetes mellitus (Lipscombe et al., 2011; Mirghafourvand et al., 2014; Gormack et al., 2015; Joelsson et al., 
2016). To date, there are few studies that have investigated a broad range of preconception lifestyle changes in 
the general population of women who are trying to conceive or who planned their pregnancy. 
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To develop effective strategies to promote healthy preconception lifestyle in women who are planning to 
become pregnant, it is necessary to gain insight into which women adopt a healthier lifestyle before 
conceiving (Bartholomew et al., 2011; World Health Organization, 2013). To date, very little is known about the 
lifestyle behaviors of women who are planning to become pregnant but do not report any preconception 
lifestyle changes. It remains unclear whether these women already have a healthy lifestyle in the 
preconception period and, therefore, do not need to adopt a healthier preconception lifestyle. Recent evidence 
suggests that offering preconception health information through the Internet and a healthcare provider may 
be an important strategy to improve the uptake of preconception care because information-seeking behavior 
seems to be associated with positive changes in lifestyle during the preconception period (Poels et al., 2017). 
Previous published research suggests that women prefer to receive preconception information from a 
healthcare provider (Frey and Files, 2006; Goossens et al., 2016b; van Voorst et al., 2017), while other studies 
found that the majority of women searched for preconception information elsewhere (Stephenson et al., 2014; 
Poels et al., 2017). In addition, previous research on preconception health information included all women, 
irrespective of their pregnancy intention (Frey and Files, 2006; Stephenson et al., 2014; Goossens et al., 2016b; 
Poels et al., 2017; van Voorst et al., 2017). Therefore, it would be interesting to gain insight into ways in which 
women who have planned their pregnancy acquired information regarding preconception health. 
The aim of this study was to investigate preconception lifestyle changes in women with a planned pregnancy 
and assess the socio-demographic, health, and lifestyle characteristics associated with pregnancy planning. We 
also assessed the prevalence of medical and lifestyle risk factors for adverse pregnancy outcomes in women 




Study Design and Sample 
Data were taken from a cross-sectional study assessing the prevalence, associated factors, and maternal and 
neonatal health outcomes of planned and unplanned pregnancies. A detailed description of the methodology 
of this study has been published elsewhere (Goossens et al., 2016a). In summary, women aged 15–45, able to 
read Dutch, and admitted to the postnatal maternity ward were approached between March and September 
2015 in six Flemish Hospitals (Belgium) during the first five days postpartum. In total, 517 women (22% 
response rate) were included in the study. A combination of data from a self-administered questionnaire and 
information derived from medical records were collected. The study was approved by the Ghent University 
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Hospital Ethics Committee (B670201524084 & B670201524085) and the local ethical committees of the 
participating hospitals. All participants provided written informed consent. 
The analytic sample consisted of women with a planned pregnancy according to the London Measure of 
Unplanned Pregnancy (LMUP; Barrett et al., 2004). The original English version of the LMUP has excellent 
psychometric properties (Cronbach’s α = 0.92, test-retest weighted Kappa = 0.97). The psychometric properties 
of the Dutch version of the LMUP were evaluated, and these findings provide support for the reliability and 
validity of the Dutch version of the LMUP (Cronbach’s α = 0.74, Loevinger’s coefficient = 0.57, Goossens, 2017). 
The total score on the LMUP ranges from 0 to 12; higher scores correspond to a higher degree of pregnancy 
planning (scores 0–3: “unplanned”; scores 4–9: “ambivalent”; and scores 10–12: “planned”). Women were 
excluded if the LMUP score was between 0 and 9 (n = 87), which resulted in an analyzed sample of 430 women 
with a planned pregnancy. 
Measurement 
Preconception lifestyle changes 
Preconception lifestyle changes were examined by the following item in the LMUP: “Before you became 
pregnant, did you do anything to improve your health in preparation for pregnancy?” Response options 
included “took folic acid”, “stopped or cut down smoking”, “stopped or cut down drinking alcohol”, “ate more 
healthily”, “sought medical or health advice”, “took some other action” (open question), and “I did not do any 
of the above before my pregnancy”. Three preconception lifestyle changes were added because they are more 
common among women in Flanders preparing for pregnancy (multi-vitamin use), and because of international 
recommendations and studies on preconception health (reduction of caffeine and achieving a healthy weight; 
Jack et al., 2008; Lassi et al., 2014; Temel et al., 2015). All participants were also asked the following question: 
“Just before you became pregnant, did you seek medical or health advice in preparation for pregnancy?” 
Participants who answered “yes” were asked which preconception-related information needs they had and 
which information sources they consulted. 
Participant characteristics 
Information on lifestyle behavior included smoking, second-hand smoking, and drug and alcohol use. Smoking 
was measured by asking “Do you smoke?” Participants who answered “yes” were asked how many cigarettes 
they smoke each day on average. Those who answered “no” were asked if they did smoke in the past and, if so, 
when they stopped smoking (after discovering the current pregnancy, just before the current pregnancy, other 
reasons than the current pregnancy). Drug and alcohol use were measured in a similar way. Participants were 
also asked about their perceived social support using the Multidimensional Scale of Perceived Social Support 
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(Zimet et al., 1988), and their perceived stress using the 10-item Perceived Stress Scale (Cohen et al., 1983). 
Demographics included age, nationality, ethnicity, education level, occupation, living situation, net household 
income, perceived poverty, religion, partnership status, length of the relationship, relationship satisfaction, and 
occupation and education level of the partner. Comprehensive data on medical and obstetric history, 
pregnancy, delivery, and birth outcomes were derived from medical records. 
Risk factors 
The categorization of risk factors that may influence the pregnancy outcome among women reporting no 
preconception lifestyle changes was based on a study by van der Pal-de Bruin et al. (2008). Both pre-
pregnancy smoking (any cigarette use) and pre-pregnancy alcohol use (any alcohol use) were considered as 
risk factors for adverse pregnancy outcomes. Body mass index (BMI) was calculated from height and pre-
pregnancy weight was obtained from medical records and categorized according to the World Health 
Organization (WHO) classification as follows: < 18.50 kg/m², underweight; 18.50 – 24.99 kg/m², normal weight; 
25.00 – 29.99 kg/m², overweight; and ≥ 30.00 kg/m², obese (World Health Organization, 2000). Underweight, 
overweight, and obesity were considered risk factors for adverse pregnancy outcomes. Chronic or other serious 
diseases (e.g., asthma and diabetes mellitus), and diseases or disorders reported during any previous 
pregnancy (e.g., ectopic pregnancy and gestational diabetes) with potential consequences for a future 
pregnancy were classified as a risk factor. Detailed information on medication use was lacking, which made it 
impossible to classify this risk factor according to medication safety during pregnancy. Therefore, medication 
use was not included as a potential risk factor for adverse pregnancy outcomes. 
Statistical analysis 
Descriptive analyses were performed using frequencies (percentages) for categorical variables and means 
(standard deviation) for continuous variables. The different preconception lifestyle changes were dichotomized 
as any reported preconception lifestyle change (≥1 lifestyle changes) and no reported preconception lifestyle 
changes. Chi-square tests and independent samples t–tests were used to analyze differences in socio–
demographic, health, and lifestyle characteristic distributions between women who did and did not report 
preconception lifestyle changes. Simple logistic regression analyses were performed to determine the 
association between each socio–demographic, health, and lifestyle characteristic and preconception lifestyle 
changes (for any and for each preconception lifestyle change). Independent variables with p≤0.10 were 
entered into a multiple logistic regression model for preconception lifestyle change (for any and for each 
preconception lifestyle change), and the results were expressed as odds ratios (OR) with 95% confidence 
intervals (CI). The data were screened for multicollinearity using tolerance values and variance inflation factor 
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(VIF). The variables “parity” and “gravity” had a tolerance lower than 0.4, possibly indicating multicollinearity  
between these two variables (Chan, 2004). As a result, only “parity” was selected for use in the multiple 
regression model. Descriptive statistics were used to analyze the prevalence of potential risk factors for 
adverse pregnancy outcomes, and the preconception–related information needs and sources. Results were 
considered statistically significant at a value of p≤0.05. Data were analyzed using Statistical Package for the 
Social Sciences (SPSS) version 21 (IBM Corporation, Armonk, NY, USA). 
 
FINDINGS 
Socio-demographic, health, and lifestyle characteristics are shown in Table 1. The participant’s age ranged 
between 21 and 39 years, with a mean age of 30 years. The majority of the women had higher education (65%), 
were employed (92%), and had a partner (99%). Approximately 49% of the women were nulliparous and 51% 
were multiparous. Overall, women who reported any preconception lifestyle changes were more likely to have 
higher education, experience no financial difficulties, be nulliparous, and have a history of previous 
miscarriage. 
Table 1.  Characteristics and comparison of preconception lifestyle changes of women with a planned 



















Net household income 
< €2.000  
€2.000 - €3.000 
> €3.000 























14.7 ± 5.6 
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Paid employment partner 
Intimate partner violencef 
Physical violence  






8.0 ± 3.9 













8.1 ± 3.9 













7.8 ± 3.9 























Health and lifestyle characteristics 
Medical history 
















































Preconception BMIi (kg/m²) 
Preconception smoking 
Preconception alcohol use 
 
Antenatal characteristics 
First prenatal visit (weeks) 
Number of prenatal visits 
Pregnancy weight gain (kg) 
Maternal health during pregnancy 
Smoking 
Number of cigarettes/day 
Second-hand smoke exposure 
Alcohol use 
Number of alcohol drinks/week 
Drug abuse  
             Medication use 





9.8 ± 4.7 
8.7 ± 2.2 
13.2 ± 5.3 
 
17 (4.0) 
8.5 ± 3.9 
65 (15.2) 
99 (23.4) 
2.0 ± 1.6 
0 (0.0) 
163 (38.0) 





9.8 ± 3.1 
8.7 ± 1.6 
13.4 ± 5.4 
 
13 (3.6) 
8.1 ± 3.7 
51 (14.2) 
84 (23.6) 
2.0 ± 1.7 
0 (0.0) 
136 (38.0) 





9.5 ± 8.3 
8.6 ± 3.7 
12.3 ± 4.8 
 
4 (5.7) 
10.0 ± 5.0 
14 (20.3) 
15 (22.4) 



















aData reported as mean ± standard deviation or frequencies (%); b≥1 preconception lifestyle changes: folic acid/multivitamin use, 
reduced or stopped smoking/drinking alcohol/consuming caffeine, ate more healthily, achieved a healthier weight, sought medical or 
health advice, took some other action; cOne of the parents born outside Belgium; dLow level of education = primary, secondary or 
post-secondary education versus high level of education=college or university education; ePerceived poverty was measured by asking 
“How easy or difficult is it to make ends meet?”; fAt least one type of violence (physical/emotional/sexual) versus no type of violence; 
gAsthma, diabetes mellitus, cancer, congenital, endocrine, hypertension, infectious / STI, psychiatric, epilepsy or other disease; 
hMiscarriage, mola, ectopic pregnancy, hyperemesis, gestational diabetes, urinary infection, hypertension, IUGR, placenta previa, 
placental abruption, HELLP, PET, preterm contractions, PPROM, instrumental vaginal delivery, shoulder dystocia, C-section, 
postpartum hemorrhage, sepsis, mors in utero, prematurity, small for gestational age, large for gestational age, congenital 
malformation, plexus brachialis, asphyxia, neonatal mortality; iBody Mass Index; jIndependent-Samples t-test; kChi squared test. 
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Associations between preconception lifestyle changes and participant characteristics 
Most women (83%) who planned their pregnancy reported one or more lifestyle changes in preparation for 
pregnancy. The proportion of each of the seven preconception lifestyle changes is shown in figure 1. 
 
Figure 1. The proportion of preconception lifestyle changes in women with a planned pregnancy ending in birth 
(n=430) 
 
The results of the multiple regression analysis revealed that women experiencing financial difficulties (OR 
0.20, 95% CI 0.04 – 0.99) and women with lower educational attainment (OR 0.56, 0.32 – 0.99) were less likely 
to report preconception lifestyle changes, while nulliparity (OR 2.18, 95% CI 1.23 – 3.87) and a previous 
miscarriage (OR 2.44, 95% CI 1.14 – 5.21) increased the likelihood of preconception lifestyle changes (Table 2). 
 
Table 2. Odds ratios (and 95% confidence intervals) for preconception lifestyle changes for women with a 
planned pregnancy ending in birth (n=430) 
Factor OR 95% CI P-value 
Any preconception lifestyle change    
Lower level of educationa 







0.32 – 0.99 
0.04 – 0.97 
1.14 – 5.21 





Smoking reduction or cessation     
Age (years) 1.11 0.98 – 1.27 0.10 
Alcohol reduction or cessation     




0.90 – 1.01 
1.23 – 3.16 
0.08 
0.05 
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Factor OR 95% CI P-value 
Caffeine reduction or cessation     
Relation duration (years) 
Pre-pregnancy alcohol use 
1.09 
0.48 
1.01 – 1.18 
0.26 – 0.90 
0.03 
0.02 
Healthier diet    
Nulliparity   1.68 1.01 – 2.79 0.05 
Healthier weight     
Lower level of educationa 
Nulliparity   
0.47 
1.76 
0.20 – 1.15 
0.77 – 4.02 
0.10 
0.18 
Folic acid or (multi) vitamin use    
Lower level of educationa 
No paid employment  
Lower net household income  
Experiencing financial difficultiesb 
Lower level of education partnera 









0.41 – 1.38 
0.42 – 3.16 
0.29 – 1.47 
0.03 – 0.87 
0.43 – 1.37 
1.11 – 4.01 








Sought medical/health advice    
Lower level of educationa 
No paid employment  
Experiencing financial issuesb 
Lower level of education partnera 
Previous miscarriage 
Nulliparity  








0.47 – 1.41 
0.23 – 1.36 
0.13 – 5.23  
0.34 – 0.96 
1.29 – 3.70 
3.03 – 7.54 








aLevel of education: primary, secondary or post-secondary education; bSubjective poverty: making ends meet difficult or rather 
difficult; cpre-pregnancy Body Mass Index (BMI); OR, odds ratio; CI, confidence interval. 
 
Smoking reduction or cessation. Overall, 17% (n = 75) of the sample reported cigarette smoking in the period 
before considering a pregnancy. Among women who smoked, 27% (n = 20) reduced smoking and 44% (n = 32) 
quit smoking in preparation for pregnancy. Twenty-nine percent (n = 21) of the participants did not change 
preconception smoking habits. The findings of the multiple regression analysis revealed that none of the 
characteristics were significantly associated with smoking reduction or cessation in the preconception period 
(Table 2). 
Alcohol reduction or cessation. Overall, 76% (n = 321) of the sample reported alcohol drinking in the period 
before considering a pregnancy. Among women who consumed alcohol, 18% (n = 56) reduced alcohol 
consumption, and 27% (n = 86) quit drinking in preparation for pregnancy. Fifty-five percent (n = 175) of the 
participants did not change their alcohol drinking habits preconception. The multiple regression analysis 
showed that nulliparous women (OR 1.97, 95% CI 1.23 – 3.16) were significantly more likely to report pre-
pregnancy alcohol reduction or cessation in the preconception period (Table 2). 
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Caffeine reduction or cessation. Fifty women (12%) reported reducing or stopping caffeine intake prior to 
pregnancy. A longer-term relationship (OR 1.09, 95% CI 1.01 – 1.18) increased the likelihood of caffeine reduction 
or cessation prior to pregnancy, while pre-pregnancy alcohol consumption (OR 0.48, 95% CI 0.26 – 0.90) 
significantly decreased the odds of caffeine reduction or cessation (Table 2). 
Healthier diet. Almost one in five women (18%, n = 50) reported healthier eating in the preconception period. 
Nulliparous women (OR 1.68, 95% CI 1.01 – 2.79) were significantly more likely to report eating healthily in the 
preconception period (Table 2). 
Healthier weight. In total, 14 women (3%) were underweight (BMI < 18.5 kg/m²), 99 women (24%) were 
overweight (25.0 kg/m² ≤ BMI < 30.0 kg/m²) and 46 women (11%) were obese (BMI ≥ 30.0 kg/m²) before 
pregnancy and, of these, 31 women (18%) reported a more healthy weight in the preconception period. The 
findings of the multiple regression analysis revealed that participant characteristics were not significantly 
associated with achieving a healthier weight in the preconception period (Table 2). 
Folic acid or multivitamin supplementation. Three in four women (76%, n = 326) reported taking folic acid or 
multivitamin supplementation in the preconception period. Women who smoked in the preconception period 
(OR 0.38, 95% CI 0.17 – 0.82) and experienced financial difficulties (OR 0.15, 95% CI 0.03 – 0.87) were less likely 
to use folic acid or multivitamin supplementation before pregnancy, while women with a previous miscarriage 
(OR 2.11, 95% CI 1.11 – 4.01) were more likely to take folic acid or multivitamins preconception (Table 2). 
Medical or health advice. Medical or health advice regarding preconception health was sought by 48% (n = 208) 
of the women. Of the women who obtained advice about preconception health, most had sought and received 
it from a professional caregiver. The most frequently consulted professional caregivers were the gynecologist 
and the general practitioner. The Internet was the second most used source for medical or health advice on 
preconception health. Women were especially interested in information on how to get pregnant in a healthy 
manner and conceiving quickly (Table 3). Findings of the multiple regression showed that nulliparous women 
(OR 4.78, 95% CI 3.03 – 7.54) and women with a previous miscarriage (OR 2.18, 95% CI 1.29 – 3.70) were more 
likely to seek medical or health advice on preconception health, while women having a partner with lower 
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Table 3.  Content and sources of preconception health advice obtained by women with a planned pregnancy 
ending in birth (n=208)   
Content n (%)* 
How to conceive in a healthy way 
How to conceive quickly 
Conceiving after a complicated pregnancy/delivery 
Conceiving with/after pre-existing medical condition 
Heritable or congenital disorders 
Other 
          Fertility issues 
          Infection diseases 
          Advanced maternal age 









1 (0.5)  
22 (10.6) 
Source n (%)* 
Professional caregiver 
          Gynecologist 
          General practitioner 
          Medical specialist 
          Midwife 
Internet 
Friends / family 
Other sources  
          Books 
          Leaflets 
          Media 













*Percentages add up to more than 100 as women could identify multiple topics and sources. 
 
Risk factors in women reporting no preconception lifestyle changes 
Table 4 shows the prevalence of risk factors for adverse pregnancy outcomes in women who reported no 
preconception lifestyle changes. The most prevalent risk factors were alcohol use before pregnancy, under- or 
overweight, and a history of obstetric complications. About three-quarters of women reporting no 
preconception lifestyle changes had at least one risk factor that could influence the outcome of pregnancy, and 
half of the women had two or more risk factors for adverse pregnancy outcomes. Only 23% of women had no 
risk factors. 
 
Table 4. Risk factors for adverse pregnancy outcomes among women with a planned pregnancy reporting no 
preconception lifestyle changes (n=71) 
 Risk factors n (%) 
Pre-pregnancy smoking 
Pre-pregnancy alcohol use 
Unhealthy pre-pregnancy BMIa  
Underweight (<18.50 kg/m²) 
Overweight (25.00–29.99 kg/m²) 
Extreme overweight (≥ 30.00 kg/m²) 
Any chronic or serious diseaseb  
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Total number of women with risk factor in lifestyle and medical history (n=60)d 
No risk 
One risk factor 
Two risk factors 
Three risk factors 






aBody Mass Index; bAsthma, diabetes mellitus, cancer, congenital, endocrine, hypertension, infectious / STI, psychiatric, epilepsy or 
other diseases; cMiscarriage, mola, ectopic pregnancy, hyperemesis, gestational diabetes, urinary infection, hypertension, IUGR, 
placenta previa, placental abruption, HELLP, PET, preterm contractions, PPROM, instrumental vaginal delivery, shoulder dystocia, C-
section, postpartum hemorrhage, sepsis, mors in utero, prematurity, small for gestational age, large for gestational age, congenital 
malformation, plexus brachialis, asphyxia, neonatal mortality; dSum of the risk factors mentioned above. 
 
DISCUSSION 
This study showed that most women (83%) reported one or more actions to improve their health prior to 
pregnancy. The most common lifestyle change in the preconception period was folic acid or multivitamin 
intake (76%), while dietary and body weight changes were the least reported preconception health behaviors 
in our study (12% – 18%). These results are in line with those of other European and US studies investigating 
the association between pregnancy planning and preconception lifestyle changes (Green‐Raleigh et al., 2005; 
Chuang et al., 2010; Tyden et al., 2011; Backhausen et al., 2014; Stephenson et al., 2014; Joelsson et al., 2016; 
Stern et al., 2016), although the proportion of some preconception lifestyle changes, such as folic acid intake, 
was higher in our study. Our study reveals that nulliparous women, women with a previous miscarriage, and 
those of higher socio-economic status (based on level of education, income, perceived poverty, and level of 
education of partner) were more likely to report lifestyle changes in preparation for pregnancy. The 
association between socio-economic status (SES) and preconception lifestyle changes is in line with previous 
studies investigating preconception health behavior changes in women (Anderson et al., 2006; Timmermans et 
al., 2008; Chuang et al., 2011; Lipscombe et al., 2011; Cueto et al., 2012; De Santis et al., 2013; Mannien et al., 2014; 
Mirghafourvand et al., 2014; Stephenson et al., 2014; Joelsson et al., 2016; Poels et al., 2017). It is interesting 
that nulliparity increases the likelihood of preconception lifestyle changes. One would expect that multiparous 
women have more knowledge regarding preconception health and care compared to nulliparous mothers and, 
therefore, are more likely to adopt healthier preconception lifestyle. However, the results of similar studies 
investigating the association between preconception lifestyle changes and parity are consistent with our 
findings (Forster et al., 2009; Lum et al., 2011; Pandolfi et al., 2014; Stephenson et al., 2014; Poels et al., 2017). 
Pandolfi et al. (2014) explained this relationship by the fact that women with a previous birth may have a more 
“relaxed” attitude regarding preconception risks. Another important finding is the association between having 
had a previous miscarriage and preconception lifestyle changes. A few studies have investigated this 
association (Timmermans et al., 2008; Cueto et al., 2012; Delgado, 2013; Stephenson et al., 2014; Cueto et al., 
2015; Navarrete-Muñoz et al., 2015), and Cueto et al. (2012) concluded that this finding may indicate a 
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relationship between a high desire to conceive and increased awareness of preconception health guidelines. 
Another possible explanation is that women who had a spontaneous abortion experienced psychological 
distress, such as feelings of self-blame, personal responsibility, and worry concerning their next pregnancies, 
which could lead to more information-seeking behavior and positive lifestyle changes in order to minimize 
potential pregnancy risks (Adolfsson et al., 2004; Cote-Arsenault et al., 2006). 
A striking finding was the high proportion of alcohol use in the preconception period. Three quarters of the 
women consumed alcohol in the period before considering a pregnancy, and only 45% of these women reduced 
or stopped drinking alcohol in preparation for pregnancy. These results are in line with previous research 
(Green‐Raleigh et al., 2005; Anderson et al., 2006; Tough et al., 2006; Lum et al., 2011; Backhausen et al., 2014; 
Stephenson et al., 2014; Gormack et al., 2015; Joelsson et al., 2016; Poels et al., 2017) and further support the 
need for educational campaigns concerning the risks of alcohol consumption prior to pregnancy (Tough et al., 
2006). 
Another interesting finding is the high proportion of women with overweight (24%) and obesity (11%), which is 
in line with findings of an epidemiological study in Flanders, Belgium (Guelinckx et al., 2012). Only 18% of 
women with an unhealthy BMI in our study reported that they aimed to achieve a healthier weight in the 
preconception period. In the literature, little is known about the proportion of women achieving a healthier 
preconception weight and its associated factors. Gormack et al. (2015) found 13% of women undergoing a 
fertility treatment reported a reduced BMI due to upcoming fertility treatment. Joelsson et al. (2016) 
investigated changes in physical activity and dietary habits in sub-fertile women. Of the sub-fertile women 
included in their study, 32% exercised more and 21% changed to healthy diets (Joelsson et al., 2016). None of 
the studies found a significant association with demographics. It would be of interest to further explore this 
topic. Pre-pregnancy weight status is an important component of preconception care recommendations 
because it can have a major influence on maternal and neonatal outcomes (Jack et al., 2008; Bogaerts et al., 
2013; Temel et al., 2015; Frayne et al., 2016). 
Most women (77%) who did not report any preconception lifestyle changes had one or more risk factors for 
adverse pregnancy outcomes, which is consistent with the prevalence (77%) reported by Joelsson et al. (2016). 
However, Joelsson et al. (2016) did not make a distinction between sub-fertile women who did and did not 
report preconception lifestyle changes. Another study (van der Pal-de Bruin et al., 2008) found that all of the 
481 couples who were offered a preconception counseling program had one or more risk factors. This higher 
prevalence may be explained by differences in the study population (couples versus women only), study design 
(prospective versus retrospective design), and risk-assessments tools (extensive versus concise). Consistent 
with the study by van der Pal-de Bruin et al. (2008), our results indicate that lifestyle factors (such as alcohol 
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use and unhealthy BMI) were the most prevalent risk factors. It would be interesting to further explore why 
women at risk for adverse pregnancy outcomes do not avoid these risks. A recent systematic review identified 
several barriers regarding the use of preconception care, including lack of pregnancy planning, perceived 
absence of risks, and lack of awareness of preconception care (Poels et al., 2016). It would be of interest to 
further explore if these or other barriers are also present in women who are trying to conceive but do not 
change their lifestyle to reduce risk factors that may influence pregnancy outcomes. The use of a qualitative 
research design would be an appropriate approach to gain insight in perceived barriers as qualitative methods 
explore topics more in-depth and detail than quantitative research. 
This study has some limitations. First, preconception lifestyle changes were assessed through retrospective 
(after birth) self-report, which might have led to recall bias. Second, the questionnaire only included items on 
achieving a healthier diet and reducing caffeine intake before pregnancy, but none on women’s regular 
nutrition and caffeine intake. This makes it difficult to assess whether an unchanged diet in the preconception 
period is the result of an already healthy lifestyle or whether it is a continuation of an unhealthy diet. 
Moreover, information on cigarette smoking (number of cigarettes/day) and alcohol intake (number of 
drinks/week) during the preconception period is lacking as the questionnaire only assessed frequency and 
quantity of smoking and alcohol use during pregnancy. In addition, detailed information on medication use 
was lacking, which made it impossible to classify medications according to their safety during pregnancy. As a 
result, medication use was not included as a potential risk factor for adverse pregnancy outcomes in women 
reporting no preconception lifestyle changes. Third, inferential statistics were not always possible or 
meaningful due to low frequencies (e.g., number of induced abortions, drug abuse, and IPV), which made it 
impossible to identify all associations between independent variables and preconception lifestyle changes. 
Lastly, only women with an understanding of written Dutch were included in the study, leading to selection 
bias. In addition, the response rate for this study was only 22%, limiting the ability to generalize the results to 
the general population. Our participant demographics’ (education, income, employment, marital status, and 
nationality) confirm an overrepresentation of women with higher SES. Therefore, the proportion of 
preconception lifestyle changes may be overestimated as pre-pregnancy behavior is associated with higher 
SES as reported by other studies. This study has several strengths. To the authors’ knowledge, this is one of the  
first studies to investigate a broad range of preconception lifestyle changes in a general population of women 
with a planned pregnancy in a comprehensive manner. Other strengths include the use of validated and 
reliable instruments to measure pregnancy planning and an extensive data set on women’s socio-
demographic, health, and lifestyle characteristics. These findings have implications for public health 
interventions and policy. It would be relevant to establish a national campaign to promote preconception 
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health in couples planning a pregnancy. The strategies for promoting preconception health should be tailored 
to specific subgroups (Levis and Westbrook, 2013; Squiers et al., 2013). Our results indicate that nulliparous 
women, those with a previous miscarriage, and women of higher SES are more likely to report lifestyle changes 
before pregnancy, so it is possible that these women are more receptive to preconception health and health 
care messages. Professional caregivers play an important role in promoting preconception care. Of the women 
who obtained preconception-related advice, the majority (86%) received the advice from a professional 
caregiver. These results are consistent with the findings of Goossens et al. (2016b) and Frey and Files (2006) 
but are contrary to the findings of Poels et al. (2017) and Stephenson et al. (2014) who found that less than 
25% and 30% consulted a healthcare provider in preparation for pregnancy, respectively. Most of the women in 
our study received information from a gynecologist or general practitioner, and only 3% received information 
from a midwife, which can be explained by the fact that routine (pre-)pregnancy care for women is 
predominantly provided by gynecologists in Belgium (Emons and Luiten, 2001). However, a midwife is one of 
the most appropriate professional caregivers to provide preconception health advice as she is trained to 
provide primary and preventive pregnancy-related care to women and couples (Johnson et al., 2006). National 
guidelines on preconception care would be helpful to support professional caregivers in informing and 
promoting preconception health behavior in women planning a pregnancy. Our findings also indicate that 
multiparous women and women of lower SES are less likely to change their preconception lifestyle. Strategies 
to promote preconception health in these women will probably be more complex and difficult as there are 
more barriers to overcome. It may be interesting to reach these women through non-medical channels, such as 
schools for example, via the implementation of preconception health in sexual education programs. The 
rationale for this strategy is that habits and attitudes are formed at a young age and, moreover, schools have 
the potential for reaching the vast majority of the population, including “difficult to reach” groups, thanks to 
compulsory education (Fujimori et al., 2008; Angell et al., 2011; Delgado, 2013). To strengthen the evidence 
basis of future interventions on preconception health, further research is required to understand societal and 
individual determinants of preconception health behaviors. Several studies and interventions on preconception 
health have been focused on knowledge alone (Toivonen et al., 2016), while preconception health knowledge 
does not necessarily lead to behavior change (Delissaint and McKyer, 2011). Therefore, it would be interesting 
to investigate which determinants have an influence on preconception health intention and behaviors. Future 
research should include both men and women as participants as well as socially vulnerable groups (Toivonen 
et al., 2016). The latter groups often have poorer health status and more risk behavior that could lead to 
adverse pregnancy outcomes and, therefore, could benefit greatly from preconception health care (Johnson et 
al., 2006; de Graaf et al., 2013; Larrañaga et al., 2013).   
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ABSTRACT 
BACKGROUND: Despite growing evidence of the importance of preconception health and care, many women do 
not prepare for pregnancy. It is important to gain insight into factors associated with preconception health 
behaviors or behavioral intentions. 
AIM: To identify socio-demographic and psychosocial factors associated with the overall intention to prepare 
for pregnancy and specific preconception lifestyle changes in the general population of reproductive-aged 
women. 
METHODS: A questionnaire was developed and validated to assess the intention, self-efficacy, attitude, social 
influence, knowledge, and barriers towards 9 preconception health behaviors (living a healthy life, taking folic 
acid daily, eating healthy, preventing foodborne illness, searching information, alcohol and smoking cessation, 
losing weight, discussing medication/herb use). A convenience sample of 1722 women was recruited between 
July 2015 and July 2016 from different settings, and online. Descriptive, simple, and multiple regression 
analyses were performed. 
FINDINGS: A positive attitude (p<0.001), self-efficacy (p<0.001), and higher knowledge scores (p=0.01) were 
associated with higher intention to prepare for pregnancy. Experiencing barriers, including negative emotions 
and beliefs (p<0.001) and lack of perceived need for preconception lifestyle changes (p=0.03) was associated 
with less intention to prepare for pregnancy. Religion as a barrier to prepare for pregnancy (p=0.01), nulliparity 
(p<0.001) and having a normal weight (p<0.001) were associated with a higher intention. This model explained 
30% of the variance of the preconception behavioral intention. 
DISCUSSION: Preconception interventions should address the identified associated factors to enhance 
preconception lifestyle changes. Future research should explore the most appropriate intervention methods 
and strategies, depending on the context and population. 
Key words: ASE model; Behavior and Behavior Mechanisms; Associated factors; Intention; Preconception care; 
Preconception behavior. 
 
Statement of Significance 
Problem 
Little is known about associated psychosocial factors of the intention to prepare for pregnancy in 
reproductive-aged women. 
What is Already Known 
There are several socio-demographic factors associated with preconception lifestyle changes, including 
educational level, income, insurance status, and parity. 
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What this Paper Adds 
An overview of modifiable factors associated with the intention to prepare for pregnancy, including self-
efficacy, attitude, knowledge, and barriers. These associated factors should be addressed in preconception 
health interventions to enhance preconception lifestyle changes in women wanting to conceive. 
 
INTRODUCTION 
Preconception care is a type of primary prevention to future offspring, and primary, secondary, and tertiary 
prevention to  parents-to-be (Johnson et al., 2006; Temel et al., 2015). It can be defined as “A set of 
interventions and/or programs that aims to identify and enable informed decision-making to modify 
biomedical, behavioral, and (psycho)social risks to parental health and the health of their future child, through 
counseling, prevention and management, emphasizing those factors that must be acted on before conception 
and in early pregnancy, to have maximal impact and/or choice” (Temel et al., 2015). The basic idea of 
preconception care is to assure that a woman and man are healthy before they become pregnant to improve 
pregnancy outcomes (Johnson et al., 2006; Temel et al., 2015). Previous research has shown that improving 
preconception health and reducing parental risk factors can lead to improved reproductive outcomes and 
reduced maternal and childhood mortality and morbidity (Korenbrot et al., 2002; Johnson et al., 2006; Shannon 
et al., 2013). Despite growing evidence in support of the importance of preconception health and care, many 
women do not prepare for pregnancy (Poels et al., 2016). In order to develop interventions to improve the 
uptake of preconception health and care, it is important to gain insight in factors influencing preconception 
behavior or behavioral intentions (Bartholomew et al., 2011). However, research on factors is limited to studies 
of socio-demographic factors associated with preconception health behavior (Stephenson et al., 2014; Joelsson 
et al., 2016; Toivonen et al., 2017; Goossens et al., 2018). Hardly any studies have been conducted on 
psychosocial factors associated with preconception health behavior or behavioral intentions in the general 
population. The exceptions are studies on use of preconception care and folic acid, which are only two 
preconception health behaviors. For example, the cross-sectional study of Temel et al. (2013) investigated 
which factors were associated with the intention to use preconception care in a multi-ethnic population in the 
Netherlands. They found that a positive attitude (p<0.001) and experiencing few barriers to use preconception 
care (p=0.003) were associated with the a higher intention to use preconception care. To the author’s 
knowledge, studies on psychosocial factors associated with other preconception lifestyle changes, such as 
smoking and alcohol cessation, and with the overall intention to prepare for pregnancy are lacking. Therefore, 
the aim of this study was to identify socio-demographic and psychosocial factors associated with the overall 
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intention to prepare for pregnancy and specific preconception lifestyle changes in a general population of 
reproductive-aged women.  
PARTICIPANTS, ETHICS AND METHODS 
Design 
A cross-sectional, multicenter study was performed to gain insight into socio-demographic and psychosocial 
factors associated with preconception health behavioral intentions. The study included a one-time, anonymous 
questionnaire about preconception health and lifestyle changes. Ethical approval for the study was obtained 
from the Ethical Committee Ethical Committee of Ghent University Hospital (B670201422053). 
 
Sample  
Women aged 15 – 45, who want to have (more) children, and able to read Dutch or English were invited to 
participate in this study. Women who have a low socioeconomic status (SES) are often hard-to-reach, and 
therefore, underrepresented in research (Freimuth and Mettger, 1990). In an attempt to obtain a 
representative sample, women were recruited from a convenience sample of several settings including places 
with a high proportion of women of lower SES. The participants in this study were recruited between July 2015 
and July 2016 from 7 Community Health Centers, 4 Public Centers for Social Welfare (‘OCMW’), 1 youth welfare 
organization, 4 secondary schools (general/ technical/ vocational secondary education; 4th – 7th year), 1 private 
company, and through social media and websites of public agencies and other organizations in Flanders 
(northern region of Belgium).  
 
Instrument development & content validity 
Based on a literature review, a qualitative research, and (inter)national recommendations on preconception 
health and healthcare (Delbaere et al., 2016; Jack et al., 2008; Johnson et al., 2006; Samyn et al., 2008), an 
overview of socio-demographic and psychosocial factors was made. Subsequently, a conceptual framework 
was developed based on the Attitude – Social Influence – Self-efficacy (ASE) model (de Vries et al., 1988; 
Devries and Backbier, 1994; Lechner and Devries, 1995; De Vries et al., 1998). The ASE-model suggests that 
intention to perform a particular behavior predicts this behavior. The behavioral intention is determined by 
three important psychosocial determinants: attitude, social influence, and self-efficacy. Barriers and skills play 
a role when the behavior is performed (de Vries et al., 1988; Lechner and Devries, 1995). The ASE-model has 
been widely used to explain health behavior change, including testicular self-examination (Lechner et al., 
2002), breast cancer screening (Lechner et al., 1997), smoking cessation (Devries and Backbier, 1994), fruit and 
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vegetable consumption (Brug et al., 1995; Brug et al., 2006), physical activity (Hopman-Rock et al., 2005), and 
preconception care use (Temel et al., 2013).  
The face- and content validity of the initial questionnaire were assessed in a Delphi procedure with a panel of 
9 national and international experts with clinical and/or academic expertise in preconception health, nursing, 
and/or health promotion. After the second round, the questionnaire was judged to have excellent face and 
content validity, with a content validity index (CVI) ranging from 0.80 to 1.00 (Polit and Beck, 2010). The clarity 
of wording, ambiguity in meaning, and format of the questionnaire were assessed in a pilot study including 11 
women who met the inclusion criteria using cognitive interviewing techniques. The women had a mean age of 
25,4 years with a range of 15 to 32 years. Two women were students of secondary schools, three women had a 
secondary education, and six women had college or university education. No immigrant women were 
interviewed. The final questionnaire consisted of 90 items, grouped in 7 scales. An overview of the instrument 
development and content validation is presented in Figure 1. The questionnaire was available in Dutch and 
English, and took 15 – 20 minutes to complete.  
  




























Figure 1. Overview of the instrument development and content validation 
 
Instrument validation 
After the data-collection was completed, a psychometric evaluation of the questionnaire was conducted in an 
age–, level of education–, and ethnicity–stratified random sample of 193 women. The psychometric validation 
included the evaluation of the construct validity and the reliability. Overall, the questionnaire showed 
INSTRUMENT DEVELOPMENT & CONTENT VALIDATION 
PSYCHOMETRIC EVALUATION  
Literature review Qualitative research (n=15 women) International and national recommendations 
Design of questionnaire with 7 components based on ASE-model: (1) Intention, (2) Self-efficacy, (3) Attitude, (4) Social influence, (5) Knowledge, and 
(6) Barriers regarding preparing for pregnancy, & (7) Socio-demographic and health variables 
Component Description  N○ of 
items 
Response category 
Intention  Planning to perform lifestyle changes before becoming pregnant. Intention was assessed by asking, “Will 
you make this preparation? (=Do you plan to make this preparation before you become pregnant?)”.  
9 PC lifestyle changes were assessed: 5 general PC lifestyle changes (living a healthy life, searching 
information/advice on how to become pregnant in a healthy way; taking folic acid daily; steps to prevent 
foodborne illness; eating healthy) and 4 specific PC lifestyle changes for women reporting this unhealthy 
behavior/medical condition (stop smoking; stop drinking alcohol; losing weight; discussing 
medication/herb use with HC provider)a. 
9 ‘Yes’, ‘No’,  
‘Not applicable’b 
Self-efficacy  The belief in the ability to perform lifestyle changes before becoming pregnant. Self-efficacy was 
assessed by asking, “Can you make this preparation? (= Do you think you are able to make this 
preparation, regardless whether or not you plan to make it?) ”. 
9 PC lifestyle changes were assessed: 5 general and 4 specific PC lifestyle changesa. 
9 ‘Yes’, ‘No’,  
‘Not applicable’b 
Attitude  Beliefs about consequences of performing lifestyle changes before becoming pregnant. Attitudes were 
measured by asking to score several beliefs about the positive and negative consequences of preparing 
for pregnancy. 
9 6-point Likert scale: 
Completely disagree 
– Completely agree 
Social influence The normative beliefs of important others about preparing for pregnancy and the motivation to comply 
with important others’ beliefs, pressure or support from others to perform lifestyle changes before 
becoming pregnant, and whether important others would perform lifestyle changes before becoming 
pregnant.  
Social influences of (1) the close social environment (partner, family, friends, colleagues or fellow 
students), (2) healthcare providers, and (3) media were measured.  
(4) The importance of others’ opinion about PC lifestyle changes was assessed by asking women to rate 














5-point Likert scale: 
Very unimportant – 
Very important 
Knowledge  Knowledge was assessed with a true- false scale assessing knowledge about (1) tobacco, alcohol, and 
substance abuse, (2)  nutrition, (3) family planning, (4) medication, and (5) infection diseases and 
immunization. 
17 ‘True’, ‘False’, ‘I don’t 
know’b 
Barriers  Obstacles that make it difficult to perform lifestyle changes before pregnancy. 
Costs, religion, health literacy, wish for secrecy, stress, scare away partner, negative influence fertility, 
perceived need, and medicalization of conception were included as barriers to preparing for pregnancy.  
10 6-point Likert scale: 
Completely disagree 




Sex, age, nationality, country of origin, parents’ country of origin, religion, language proficiency, marital 
status, living situation,  biological children, home environment, desire for children, smoking habits, 
alcohol consumption, height, weight, general health, medical condition, medication use, social support, 
educational level, paid employment, income, perceived poverty. 
24 Depending on 
question 
aAnalyses were only performed on women who reported this unhealthy behavior or medical condition; bResponse categories were dichotomized for analysis: ‘yes’ versus ‘no’/’not 
applicable’(general PC lifestyle changes were applicable for all women) and ‘correct’ versus ’incorrect’/’I don’t know’ answer on knowledge items.  Abbreviations, HC: healthcare; PC: 
preconception.  
 
Content validation (n=9 experts) & pilot-testing (n=11 women) 
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acceptable construct validity and internal consistency with only minor modifications required. The results of 





1. Principal component analysisa  
2. known-groups technique (Mann-Whitney U & Kruskal Wallis test)b 
3. Item validity (knowledge): item difficulty & discrimination indexc 
Reliability:  
1. internal consistency (Cronbach’s α)d 
2. inter-item correlations (r)e 
3. item-total correlations (r)f 
Component Construct validity Reliability 
Intention  1. Not applicable (ǂ PC lifestyle changes) 
2. Hypothesis confirmed: higher level of education, nulliparity, age, native ethnicity, non-smoking, 
fertility treatment were positively associated with higher intention (p-value: 0.01 – <0.001) 
1. Not applicable (ǂ PC lifestyle changes) 
2. Not applicable (ǂ PC lifestyle changes) 
3. Not applicable (ǂ PC lifestyle changes) 
Self-efficacy  1. Not applicable (ǂ  PC lifestyle changes) 
2. Hypothesis confirmed: higher level of education, nulliparity, age, native ethnicity, income, non-
smoking, and active desire for children were positively associated with higher self-efficacy (p-
value: 0.007 – <0.001) 
1. Not applicable (ǂ PC lifestyle changes) 
2. Not applicable (ǂ PC lifestyle changes) 
3. Not applicable (ǂ PC lifestyle changes) 
 
Attitude  1. 6 items loaded onto 1 component, factor loadings: 0.49 – 0.73. The other 3 items loaded onto the 
‘barriers’ component, and therefore, were analyzed as barriers to preparing for pregnancy.  
2. Hypothesis confirmed: higher level of education and non-smoking were positively associated with a 
more positive attitude (p-value: 0.008 – <0.001) 
1. α = 0.69 
2. All positive correlations 
3. r= 0.31–0.49 
Social 
influence  
1. 4 items on the social influence of the close social environment (partner, friends, family, colleagues 
or fellow students) loaded onto 1 component (factor loadings: 0.54 – 0.89). The item on social 
influence of healthcare providers and social pressure of media were  analyzed separately. The 5 
items on the importance of the other’s opinion about PH behaviors loaded onto 1 component 
(factor loadings: 0.65 – 0.70). 
2. Hypothesis confirmed (social influences): younger age and having no biological children were 
positively associated with more social influence (p-value: 0.01 – 0.02). Hypotheses confirmed 
(importance of opinion):/  
1. α = 0.81 (social influence environment);  
α = 0.68 (importance others’ opinion) 
2. All positive correlations  
3. r (social influence environment)= 0.36–0.75  
r (importance others’ opinion)= 0.42–0.47 
Knowledge  1. Not applicable (ǂ topics on PH) 
2. Hypothesis confirmed: higher level of education, nulliparity, age, paid employment, income, and 
active desire for children were positively associated with higher knowledge (p-value: 0.002 – 
<0.001) 
3. Item difficulty: 33% – 89%;  Discrimination index: 0.23 – 0.75 
1. Not applicable (ǂ topics on PH) 
2. Not applicable (ǂ topics on PH) 
3. Not applicable (ǂ topics on PH) 
Barriers  1. The items loaded onto 5 components: (1) health literacy, 5 items, factor loadings: 0.58 – 0.84; (2) 
emotions and beliefs, 5 items, factor loadings: 0.50 – 0.71; (3) religion, 1 item;  (4) financial issues, 1 
item; (5) perceived need, 1 item. 
2. Hypothesis confirmed (health literacy): higher level of education, age, paid, non-smoking, and 
active desire for children were negatively associated with perceiving less barriers (p-value: 0.001 – 
<0.001); Hypothesis confirmed (emotions and belief):/ 
1. α (health literacy)= 0.80;  
α (emotions and beliefs)= 0.66 
2. All positive correlations 
3. r (health literacy)= 0.41–0.70; 
r (emotions and beliefs)= 0.27–0.44 
 aFactor analysis using principal component analysis with varimax rotation. Sample adequacy was confirmed by Kaiser-Meyer-Olkin test (>0.50) and Bartlett’s test of sphericity 
(p<0.05). The number of factors (eigenvalues ≥1) and factor loadings (>0.40) were evaluated; bhypotheses were formulated based on a literature review on associated factors of 
preconception health behavior. Literature on associated factors of self-efficacy, attitude, social influences, and barriers regarding preparing for pregnancy was scare. Therefore, 
hypothesis were based on literature about associated factors of preconception knowledge, intention and behavior (educational level, parity, age, income, paid employment, 
ethnicity, partnership status, smoking behavior, fertility treatment, and desire for children); cItem difficulty (ID): % of respondents who answered question correctly, values 
recommended for ID are between 10% and 90%, Discriminating index (DI): % of correct answers in the top 27% of respondents with highest score minus % of correct answers in 
lowest 27% of respondents with lowest score, DI values of 0.20-0.29 are considered as acceptable, 0.30-0.39 as good and 0.40 and above as excellent (Ebel, 1972); dCronbach’s α 
higher than 0.70 is considered as acceptable (Polit and Beck, 2010); eAll items should be positively intercorrelated; fScores above 0.2 indicating an acceptable correlation between 
each item and the overall score (Streiner et al., 2014); Abbreviations, PC: preconception; PH: preconception health. 
 
Figure 2. Overview of the psychometric evaluation  
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Procedure 
Five different recruitment procedures were followed to gain access to all relevant populations targeted in this 
study. Firstly, posters in the waiting rooms of the Community Health Centers and Public Centers for Social 
Welfare invited women to take a paper questionnaire, to complete and deposit it in a collection box at the site 
while they were waiting for their appointment. Respectively, 76 and 12 women were recruited via this method. 
Secondly, 11 secondary schools in Flanders were invited to participate, and 4 agreed. Students of the 
participating schools completed the paper questionnaire that was distributed during class time, and returned 
it in a closed envelope. Through secondary schools, 276 women were recruited. Thirdly, a social worker at a 
youth welfare organization informed young women about the study. Those who were interested in 
participating completed the paper questionnaire and returned it in a closed envelope. Eight women were 
recruited through this organization. Fourthly, the manager of a private company informed women about the 
study and invited them to complete the questionnaire. Women could take a paper questionnaire, fill it in, and 
then place it in a closed envelope. Two women were recruited through this method. Fifthly, the questionnaire 
was also available online and was disseminated through social media and websites of public agencies and 
other organizations. To maximize the response rate, a gift voucher of €50 was raffled off among the 
participants that completed the online questionnaire. In total, 1546 women were recruited via social media and 
websites.   
Data analysis 
Questionnaires with more than 25% missing values were excluded from the analysis. Data were analyzed using 
SPSS version 21 (IBM Corporation, Armonk, NY, USA). Descriptive analyses were conducted on all data using 
frequencies (percentages) for categorical variables, and means (standard deviation) or median (range) for 
continuous variables. Each of the nine preconception behavioral intentions were analyzed separately. Simple 
logistic regression analyses were performed to explore significant socio-demographic and psychosocial factors 
associated with the intention to make a preconception lifestyle change. Independent variables with p≤ 0.10 
were included in the multiple logistic regression analysis. Additionally, an overall intention score was 
computed by averaging the scores on the intention items. Because the overall intention score was not 
normally distributed, nonparametric tests were used. Spearman’s rho correlations were computed to explore 
associations between psychosocial factors and behavioral intention. Simple linear regression analysis with 
bootstrapping methods (10 000 bootstrapping samples) was used to study the association between the 
overall intention score and each psychosocial factor or socio-demographic variable. Independent variables with 
p≤ 0.10 were included in the multiple linear regression analysis with bootstrapping methods (6 000 
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bootstrapping samples). The 'enter' regression method was used for all logistic and linear regression analyses. 
Prior to the multiple regression analyses, data were screened for multicollinearity using tolerance values and 
variance inflation factor (VIF). All variables had a tolerance level higher than 0.4, indicating no multicollinearity 
problems. The items on income and perceived poverty, folic acid use in a previous pregnancy, and fertility 
treatment were sub-questions that were skipped if they were not relevant for the respondent. Because of a 
high number of missing values, these variables were not entered in the multiple model. The significance level 
was set at a value of p < 0.05. 
RESULTS 
Characteristics of the respondents 
The questionnaire was completed by 1922 women, of whom 9 did not meet the age criteria, 194 had no desire 
for (more) children, and 3 had more than 25% missing answers. After excluding these 200 from data-analyses, 
the final sample consisted of 1722 respondents. The mean age was 24.9 years (± 5.7). Sixty-three percent were 
educated at bachelor's or master's level. The majority of women were natives (86%), in a relationship (78%), 
and had no biological children (76%). One in three women (31%) had a desire for children within one year 
(Table 1).  
Table 1. Characteristics of the respondents (n= 1722) 
Variable Mean (SD) Median (range) 
Age (years) 24.9 (5.7) 25.0 (15 – 45) 
BMI (kg/m²) 22.8 (3.9) 22.0 (13.7 – 43.0) 
Variable n % 
Ethnicity   
     Immigrantsa 237 14.4 
     Natives 1428 85.6 
Partnership status   
     Relationship 1331 78.4 
     No relationship 366 21.6 
Educationb   
     Low 629 36.7 
     High 1087 63.3 
Paid employmentc   
     Yes 965 94.2 
     No 59 5.8 
Net household incomec   
     < €2.000 225 22.2 
     €2.000 - €2.999 198 19.5 
     > €3.000 591 58.3 
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Variable n % 
Perceived poverty: making ends meet…c,d   
     Easy 916 90.2 
     Difficult 100 9.8 
Biological children   
     Yes 410 24.0 
     No 1296 76.0 
History of fertility treatmente   
     Yes 





Folic acid use in previous pregnancye   
     Yes 328 79.6 
     No 84 20.4 
Preconception consult before previous pregnancy?e   
     Yes 254 61.8 
     No 157 38.2 
Desire for children   
     Within one year 531 31.1 
     Longer than one year 1174 68.9 
Smoking   
     Yes 155 9.0 
      No 1559 91.0 
Alcohol use   
     Yes 1075 62.6 
     No 641 37.4 
Serious medical condition   
     Yes 128 7.5 
     No 1580 92.5 
Long-term medication use   
     Yes 302 17.6 
     No 1410 82.4 
aOne or both of the parents born outside Belgium; bLow level of education: primary, secondary or post-secondary education versus 
high level of education: college or university education; cOnly questioned in non-student population (n=1024); dPerceived poverty was 
measured by asking “how easy or difficult is it to make ends meet?”; eOnly questioned in women who reported having biological 
children; Abbreviations, BMI, Body Mass Index; SD: standard deviation. 
 
Psychosocial factors 
Overall, women had a high overall attitude (median score: 25.0 on the 6–33 scale) and high self-efficacy 
(median score: 1.0 on the 0–1 scale) score indicating they had positive attitudes and high self-efficacy 
regarding preparing for pregnancy. Women were most sensitive for influences from the close social 
environment and healthcare providers, with a median score of 17.0 on the 4–24 scale and 5.0 on the 1–6 scale, 
respectively. The opinion of the (future) partner and healthcare providers were rated as most important with a 
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median score of 6.0 and 6.0 on the 1–6 scale, respectively. The total knowledge score was moderate with a 
median score of 11.0 on the scale 0–17. The knowledge about tobacco, alcohol, and substance abuse was high 
with 81% to 87% correct answers. By contrast, the knowledge about folic acid intake (33%–63% correct 
answers), preventive steps for foodborne infections (toxoplasmosis, 44% correct answers; listeriosis, 33% 
correct answers), and vaccination (37% correct answers) was low. Overall, women reported few barriers 
regarding preconception lifestyle changes. The most reported barrier was lack of perceived need for 
preconception lifestyle changes with a median score of 4.0 on the 1–6 scale (Table 2). 
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Table 2. Spearman's rho correlations and descriptive variables for psychosocial factors (n= 1722) 
 1 2 3 4 5 6 7 8 9 10 11 12 13 
1. Intention  0.36** 0.46** 0.19** 0.18** 0.04 0.13** 0.26** -0.22** -0.21** -0.02 -0.16** -0.16** 
2. Attitude   0.18** 0.34** 0.37** 0.002 0.18** 0.30** -0.33** -0.29** -0.16** -0.30** -0.18** 
3. Self-efficacy (overall score)    0.07** 0.10** 0.04 0.04 0.28** -0.21** -0.05* -0.11** -0.10** -0.07** 
4. Social influence close social 
environment 
    0.54** 0.19** 0.25** 0.02 -0.04 -0.08** -0.003 -0.06** -0.09** 
5. Social influence healthcare 
providers 
     0.13** 0.19** 0.12** -0.14** -0.10** -0.08** -0.15** -0.12** 
6. Social influence media       0.09** -0.005 0.10** 0.23** 0.07** 0.07** -0.03 
7. Importance of others’ 
opinion  
       0.04 -0.03 -0.06* -0.02 -0.08** -0.07** 
8. Knowledge         -0.48** -0.14** -0.16** -0.24** -0.04 
9. Barrier: health literacy          0.40** 0.28** 0.45** -0.03 
10. Barrier: emotions and 
beliefs 
          0.14** 0.25** 0.02 
11. Barrier: religion            0.29** -0.08** 
12. Barrier: financial             -0.005 
13. Barrier: perceived need              


























Median (Range)  0.83 
(0 – 1) 
25.00 
(14 – 33) 
1.00  
(0 – 1) 
17.00 
(4 – 24) 
5.00 
(1 – 6) 
3.00 
(1 – 6) 
24.00 
(5 – 30)  
11.00 
(0 – 17)  
11.00 
(5 – 30) 
15.00 
(5 – 30) 
1.00 
(1 – 6) 
2.00 
(1 – 6)  
4.00 
(1 – 6) 
* correlation is significant at 0.05 level; ** correlation is significant at 0.01 level 
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Socio-demographic and psychosocial factors associated with the intention for specific preconception lifestyle 
changes 
Intention to live a healthy life 
Overall, most women had the intention to live a healthy life in the preconception period (n= 1635, 96%). The 
results of the multiple logistic regression analysis showed that having a positive attitude (odds ratio [OR] 1.33, 
95% confidence interval [CI] 1.19–1.48) and higher self-efficacy to live a healthy life (OR 108.64, 95%CI 31.78–
371.42) increased the likelihood of intending to live a healthy life. Experiencing negative emotions and beliefs 
regarding preparing for pregnancy (OR 0.92, 95%CI 0.85–0.99) and having biological children (OR 0.36, 95%CI 
0.16–0.83) decreased the odds of intending to life a healthy life in the preconception period. This model 
explained 30.0% of the variance of the intention to live a healthy (Table 3). 
Table 3. Summary of multiple logistic regression analysisa for socio-demographic and psychosocial  
  factors associated with individual preconception behavioral intentions.  
 
Variable B SE p-value OR 95% CI 
Intention to live a healthy life (n= 1562) 
Attitude  0.28 0.06 <0.001 1.33 1.19 – 1.48 
Self-efficacy to live a healthy life 4.69 0.63 <0.001 108.64 31.78 – 371.42 
Social influence close social environment 0.04 0.06 0.51 1.04 0.93 – 1.17 
Social influence healthcare providers 0.06 0.20 0.78 1.06 0.72 – 1.56 
Importance of others’ opinion 0.04 0.05 0.48 1.04 0.94 – 1.15 
Knowledge -0.06 0.06 0.33 0.94 0.83 – 1.06 
Barrier: health literacy 0.04 0.05 0.38 1.04 0.95 – 1.14 
Barrier: emotions and beliefs -0.08 0.04 0.046 0.92 0.85 – 0.99 
Barrier: financial -0.07 0.16 0.69 0.94 0.68 – 1.28 
Barrier: perceived need 0.06 0.16 0.69 1.07 0.78 – 1.45 
Age 0.01 0.04 0.83 1.01 0.93 – 1.10 
Education: high 0.65 0.42 0.12 1.92 0.84 – 4.41 
Ethnicity: natives  0.29 0.44 0.49 1.35 0.57 – 3.17  
Biological children: yes -1.01 0.42 0.02 0.36 0.16 – 0.83 
Desire for children: within one year -0.14 0.37 0.71 0.87 0.42 – 1.81 
Smoking: yes -0.12 0.54 0.82 0.88 0.31 – 2.56 
Intention to take folic acid daily (n= 1527) 
Attitude  0.07 0.03 0.009 1.08 1.02 – 1.14 
Self-efficacy to take folic acid daily 3.23 0.31 <0.001 25.29 13.73 – 46.57 
Social influence close social environment 0.02 0.03 0.48 1.02 0.96 – 1.09 
Social influence healthcare providers 0.15 0.11 0.18 1.16 0.94 – 1.43  
Importance of others’ opinion 0.03 0.03 0.23 1.04 0.98 – 1.10 
Knowledge about folic acid 0.74 0.21 <0.001 2.10 1.40 – 3.16 
Barrier: health literacy -0.12 0.02 <0.001 0.89 0.85 – 0.93 
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Variable B SE p-value OR 95% CI 
Barrier: emotions and beliefs -0.01 0.02 0.81 0.99 0.95 – 1.04 
Barrier: religion 0.26 0.19 0.03 1.30 1.03 – 1.64 
Barrier: financial -0.23 0.09 0.009 0.80 0.67 – 0.94 
Barrier: perceived need -0.17 0.08 0.04 0.85 0.72 – 0.99 
Age: older than 25 years 0.51 0.22 0.02 1.66 1.08 – 2.54 
Education: high 0.33 0.20 0.10 1.39 0.94 – 2.05 
Net household incomeb / / / / / 
Perceived poverty: making ends meet…b / / / / / 
Ethnicity: natives 0.28 0.24 0.24 1.33 0.83 – 2.13 
Relationship: yes 0.10 0.20 0.62 1.10 0.74 – 1.64 
Biological children: yes -0.12 0.25 0.65 0.89 0.55 – 1.46 
History of fertility treatmentb / / / / / 
Folic acid use in previous pregnancyb / / / / / 
Desire for children: within one year 0.79 0.22 <0.001 2.20 1.42 – 3.40 
Alcohol: yes -0.16 0.19 0.39 0.85 0.59 – 1.23 
Smoking: yes -0.37 0.30 0.23 0.69 0.38 – 1.25 
BMI: overweight/obesity 0.05 0.20 0.80 1.05 0.71 – 1.57 
Intention to eat healthy (n= 1570)      
Attitude  0.13 0.05 0.006 1.13 1.04 – 1.24  
Self-efficacy to eat healthy 4.00 0.53 <0.001 54.24 19.28 – 152.57 
Social influence close social environment 0.05 0.05 0.26 1.06 0.96 – 1.16 
Knowledge  -0.09 0.06 0.12 0.92 0.82 – 1.02 
Barrier: health literacy -0.02 0.04 0.60 0.98 0.91 – 1.05 
Barrier: religion 0.06 0.19 0.75 1.06 0.73 – 1.56 
Barrier: financial -0.18 0.14 0.21 0.84 0.63 – 1.11 
Age: older than 25 years 0.17 0.36 0.64 1.18 0.58 – 2.39 
Education: high 0.37 0.38 0.33 1.45 0.69 – 3.07 
Ethnicity: natives 0.06 0.42 0.89 1.06 0.47 – 2.39 
Relationship: yes -0.07 0.36 0.85 0.93 0.46 – 1.91 
Smoking: yes -0.03 0.49 0.95 0.97 0.37 – 2.52 
Intention to take steps to prevent foodborne illness (n= 1567) 
Attitude  0.13 0.02 <0.001 1.14 1.09 – 1.19 
Self-efficacy to take preventive steps 2.77 0.24 <0.001 15.90 9.98 – 25.31 
Social influence close social environment 0.04 0.03 0.09 1.04 0.99 – 1.10 
Social influence healthcare providers -0.10 0.09 0.28 0.91 0.76 – 1.08 
Importance of others’ opinion 0.05 0.02 0.04 1.05 1.00 – 1.10 
Knowledge about preventive steps 0.56 0.14 <0.001 1.75 1.34 – 2.29 
Barrier: emotions and beliefs -0.09 0.02 <0.001 0.91 0.88 – 0.95 
Barrier: religion 0.29 0.11 0.01 1.33 1.07 – 1.65 
Barrier: perceived need -0.07 0.07 0.27 0.93 0.82 – 1.06 
Age: older than 25 years -0.30 0.19 0.12 0.74 0.51 – 1.08 
Education: high -0.35 0.19 0.07 0.71 0.48 – 1.03 
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Variable B SE p-value OR 95% CI 
Ethnicity: natives -0.23 0.23 0.32 0.80 0.51 – 1.24 
Relationship: yes -0.15 0.20 0.44 0.86 0.58 – 1.27 
Biological children: yes -0.40 0.17  0.02 0.67 0.49 – 0.93 
History of fertility treatmentb / / / / / 
Desire for children: within one year -0.19 0.16 0.24 0.83 0.61 – 1.13 
Smoking: yes 0.23 0.28 0.41 1.26 0.73 – 2.19 
Intention to search for information and advice on how to become pregnant in a healthy way (n= 1606) 
Attitude  0.14 0.03 <0.001 1.15 1.09 – 1.21 
Self-efficacy to search information/advice 4.26 0.65 <0.001 70.46 19.70 – 252.02 
Social influence close social environment 0.05 0.03 0.11 1.05 0.99 – 1.12 
Social influence healthcare providers 0.21 0.11 0.06 1.23 1.00 – 1.53 
Social influence media 0.04 0.07 0.64 1.04 0.90 – 1.20 
Importance of others’ opinion 0.05 0.03 0.08 1.05 0.99 – 1.11 
Barrier: emotions and beliefs -0.06 0.02 0.006 0.94 0.90 – 0.98 
Barrier: financial 0.03 0.09 0.75 1.03 0.87 – 1.22 
Barrier: perceived need -0.18 0.09 0.04 0.83 0.70 – 0.99 
Biological children: yes -0.89 0.18 <0.001 0.41 0.29 – 0.59 
Folic acid use in previous pregnancyb / / / / / 
Intention to stop smoking (n= 115)      
Attitude  0.15 0.12 0.21 1.16 0.92 – 1.47 
Self-efficacy to stop smoking 4.34 1.19 <0.001 76.78 7.43 – 793.87 
Social influence close social environment -0.04 0.12 0.78 0.97 0.76 – 1.23 
Social influence healthcare providers 0.25 0.39 0.53 1.28 0.59 – 2.75 
Importance of others’ opinion 0.16 0.11 0.14 1.17 0.95 – 1.45 
Barrier: emotions and beliefs -0.17 0.09 0.046 0.84 0.71 – 0.99 
Barrier: perceived need 0.05 0.32 0.87 1.05 0.57 – 1.96 
Relationship: yes -1.22 0.91 0.18 0.30 0.05 – 1.77 
Biological children: yes -1.12 0.78 0.15 0.33 0.07 – 1.51 
Desire for children: within one year -1.61 0.80 0.04 0.20 0.04 – 0.96 
Alcohol: yes 0.37 0.73 0.62 1.44 0.34 – 6.07 
Intention to stop drinking alcohol if you could be pregnant (n= 1022) 
Attitude  0.06 0.04 0.15 1.06 0.98 – 1.14 
Self-efficacy to stop drinking alcohol 4.59 0.43 <0.001 98.26 41.97 – 230.33 
Knowledge about alcohol 0.82 0.30 0.005 2.28 1.28 – 4.06 
Barrier: perceived need  0.01 0.12 0.92 1.01 0.80 – 1.28 
Education: high -0.12 0.29 0.68 0.89 0.50 – 1.57 
Biological children: yes -1.06 0.31 0.001 0.35 0.19 – 0.64 
Desire for children: within one year 0.11 0.30 0.73 1.11 0.62 – 2.00 
Intention to lose weight (n= 341)      
Attitude  0.12 0.05 0.02 1.12 1.02 – 1.23 
Self-efficacy to lose weight 3.53 0.50 <0.001 34.07 12.75 – 91.02 
Knowledge about weight 0.10 0.38 0.78 1.11 0.53 – 2.32 
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Variable B SE p-value OR 95% CI 
Barrier: emotions and beliefs -0.04 0.03 0.29 0.97 0.91 – 1.03 
Barrier: perceived need -0.68 0.14 <0.001 0.51 0.38 – 0.67 
Age 0.003 0.03 0.93 1.00 0.94 – 1.07 
Education: high -0.54 0.36 0.13 0.59 0.29 – 1.18 
Net household incomeb / / / / / 
Desire for children: within one year 0.27 0.31 0.38 1.30 0.72 – 2.37 
Alcohol: yes -0.40 0.29 0.18 0.67 0.38 – 1.19 
Smoking: yes -1.17 0.50 0.02 0.31 0.12 – 0.83 
Intention to discuss medication/herb use with healthcare provider (n= 289) 
Attitude 0.07 0.05 0.19 1.07 0.97 – 1.18 
Self-efficacy to discuss medication/herb use 4.52 0.76 <0.001 91.83 20.58 – 409.78 
aAll variables with a p-value of ≤ 0.10 in the simple regression analysis were included; bNot included in the multiple regression model 
due to missing data. Abbreviations, B: Beta; BMI, Body Mass Index; CI, Confidence Interval; SE, standard error; OR, Odds Ratio. 
Intention to take folic acid daily 
Overall, 1213 (72%) women had the intention to take folic acid on a daily basis preconceptionally. The findings 
of the multiple logistic regression analysis revealed that having a positive attitude (OR 1.08, 95% CI 1.02–1.14), 
higher self-efficacy to take folic acid daily (OR 25.29, 95%CI 13.73–46.57), and higher knowledge on folic acid 
(OR 2.10, 95% CI 1.40–3.16) increased the odds of intending to take folic acid daily. Poor health literacy (OR 
0.89, 95% CI 0.85–0.93), financial barriers (OR 0.80, 95% CI 0.67–0.94), and lack of perceived need for 
preconception lifestyle changes (OR 0.85, 95% CI 0.72–0.99) decreased the likelihood of intending to take folic 
acid. Surprisingly, religion as a barrier to prepare for pregnancy increased the likelihood of intending to take 
folic acid (OR 1.30, 95% CI, 1.03–1.64). In addition, a desire for children within one year (OR 2.20, 95% CI, 1.42–
3.40) and being older than 25 years old (OR 1.66, 95% CI 1.08–2.54) was positively associated with the intention 
to take folic acid on a daily basis in the preconception period. This model explained 52% of the variance of the 
intention to take folic acid daily (Table 3). 
Intention to eat healthy 
The majority (n= 1618, 95%) of the women had the intention to eat healthy in the preconception period. The 
results of the multiple logistic regression analysis showed that having a positive attitude (OR 1.13, 95% CI 1.04–
1.24) and higher self-efficacy to eat healthy (OR 54.24, 95%CI 19.28–152.58) increased the odds of intending to 
eat healthy. This model explained 19% of the variance of the intention to eat healthy in the preconception 
period (Nagelkerke R²= 0.19)(Table 4). 
Intention to take steps to prevent foodborne illness 
In total, 1225 (72%) women had the intention to take steps to prevent foodborne infections in the 
preconception period. Having a positive attitude (OR 1.14, 95% CI 1.09–1.19), higher self-efficacy to take steps to 
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prevent foodborne illness (OR 15.90, 95%CI 9.98–25.31), perceiving the opinion of others about preconception 
lifestyle changes as more important (OR 1.05, 95% CI 1.00–1.10), and higher knowledge about prevention of 
foodborne diseases (OR 1.75, 95% CI 1.34 – 2.29) increased the odds of intending to take steps to prevent 
foodborne infections. Experiencing negative emotions and beliefs about preparing for pregnancy (OR 0.91, 95% 
CI 0.88–0.95) and having biological children (OR 0.67, 95% CI 0.49 – 0.93) were negatively associated with the 
intention to take preventive steps. Unexpectedly, religion as a barrier to prepare for pregnancy (OR 1.33, 95% CI 
1.07 – 1.65) was positively associated with the intention to take steps to prevent foodborne diseases. This 
model explained 34% of the variance of the intention to take steps to prevent foodborne illness in the 
preconception period (Nagelkerke R²= 0.34)(Table 3). 
Intention to search for information or advice on how to become pregnant in a healthy way 
The majority (n= 1485, 87%) of the women intended to search information or advice on how to become 
pregnant in a healthy way. The results of the multiple logistic regression analysis showed that having a 
positive attitude (OR 1.15, 95% CI 1.09–1.21) and higher self-efficacy to search for information or advice (OR 
70.46, 95%CI 19.70–252.02) increased the odds of intending to search for information or advice. Experiencing 
negative emotions and beliefs regarding preparing for pregnancy (OR 0.94, 95%CI 0.90–0.98), lack of 
perceived need for preconception lifestyle changes (OR 0.83, 95% CI 0.70–0.99), and having biological children 
(OR 0.41, 95%CI 0.29–0.59) decreased the odds of intending to search for information or advice. This model 
explained 26% of the variance of the intention to search for information or advice on how to become pregnant 
in a healthy way (Nagelkerke R²= 0.26)(Table 3). 
Intention to stop smoking 
Nine percent of the women smoked (n= 155). Most of these women (n= 120, 80%) had the intention to stop 
smoking in the preconception period. Higher self-efficacy to stop smoking (OR 76.78, 95% CI 7.43–793.87) 
increased the likelihood of intending to stop smoking preconceptionally. Experiencing negative emotions and 
beliefs regarding preparing for pregnancy (OR 0.84, 95% CI 0.71–0.99) and wanting to become pregnant within 
one year (OR 0.20, 95% CI 0.04–0.96) decreased the odds of intending to stop smoking. This model explained 
57% of the variance of the intention to stop smoking (Nagelkerke R²= 0.57)(Table 3). 
Intention to stop drinking alcohol if you could be pregnant 
In total, 63% (n= 1075) of the women consumed alcohol. Most of these women (n= 950, 89%) had the intention 
to stop drinking alcohol if they could be pregnant. Higher self-efficacy to consume alcohol (OR 98.26, 95% CI 
41.97–230.03) and higher knowledge about alcohol (OR 2.28, 95% CI 1.28–4.06) increased the likelihood of 
intending to stop drinking alcohol when they might be pregnant. Having biological children (OR 0.35, 95% CI 
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0.19–0.64) was negatively associated with the intention to stop drinking alcohol preconceptionally. This model 
explained 36% of the variance of the intention to stop consuming alcohol in the preconception period 
(Nagelkerke R²= 0.36)(Table 3). 
Intention to lose weight 
Almost one in four women were overweight or obese (n= 359, 22%), of whom less than half intended to lose 
weight before becoming pregnant (n= 165, 47%). The results of the multiple logistic regression analysis 
indicated that having a positive attitude (OR 1.12, 95% CI 1.02–1.23) and higher self-efficacy to lose weight (OR 
34.07, 95%CI 12.75–91.02) increased the odds of intending to lose weight. Lack of perceived need for 
preconception lifestyle changes (OR 0.51, 95% CI 0.38–0.67) was negatively associated with the intention to 
lose weight preconceptionally. In addition, smoking (OR 0.31, 95% CI 0.12 – 0.83) decreased the likelihood of 
intending to lose weight in the preconception period. This model explained 48% of the variance of the 
intention to lose weight in the preconception period (Nagelkerke R²= 0.48)(Table 3). 
Intention to discuss medication or herb use with a healthcare provider   
Approximately one in five women (n= 302, 18%) reported long-term medication use, of whom 81% (n= 242) 
intended to discuss medication or herb use with a healthcare provider. Self-efficacy to discuss medication use 
(OR 91.83, 95%CI 20.58–409.78) was the only positively associated factor with the intention to discuss 
medication or herb use with a healthcare provider. This model explained 40% of the variance of the intention 
to lose weight in the preconception period (Nagelkerke R²= 0.40)(Table 3). 
 
Socio-demographic and psychosocial factors associated with the overall intention to prepare for pregnancy 
Overall, there was a high overall intention to prepare for pregnancy with a median score of 0.83 on the 0–1 
scale (Table 2). Self-efficacy (rs = 0.46, p < 0.001), attitude (rs = 0.36, p < 0.001), and knowledge (rs = 0.26, p < 
0.001) had the highest correlations with the intention to prepare for pregnancy. In addition, the results showed 
that poor healthy literacy (rs = -0.22, p < 0.001) and negative emotions and beliefs about preparing for 
pregnancy  (rs = -0.21, p < 0.001) were the strongest barriers associated with the intention to prepare for 
pregnancy. The social influence of the media and religion as barrier to prepare for pregnancy were the only 
factors that were not significantly associated with the intention score. The results of the multiple linear 
regression analysis revealed that a positive attitude (beta [B] = 0.10, standard error [SE] = 0.001, p < 0.001), 
higher self-efficacy (B = 0.50, SE = 0.04, p < 0.001), higher knowledge scores (B = 0.004, SE = 0.002, p = 0.01) 
were positively associated with a higher overall intention score. The experience of barriers to prepare for 
pregnancy, including negative emotions and beliefs about preparing for pregnancy (B = -0.005, SE = 0.001, p < 
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0.001) and lack of perceived need for preconception lifestyle changes (B = -0.008, SE = 0.004, p = 0.03), was 
associated with less intention to prepare for pregnancy. Surprisingly, religion as a barrier to prepare for 
pregnancy was associated with a higher intentional score (B = 0.02, SE = 0.007, p = 0.01). Nulliparity (B = 0.05, 
SE = 0.01, p < 0.001) and a normal weight (B = 0.03, SE = 0.01, p < 0.001) were positively associated with a 
higher intention score to prepare for pregnancy. This model explained 30.0% of the variance of the intention to 
prepare for pregnancy (adjusted R² 29.1%)(Table 4). 
Table 4.  Summary of multiple linear regression analysisa with bootstrapping methods (10 000 bootstrapping 
samples) for socio-demographic and psychosocial factors associated with the overall intention to 
prepare for pregnancy (n= 1528) 
Variable B SE p-value 95% CI 
Attitude  0.10 0.001 <0.001 0.007 – 0.01 
Self-efficacy (overall score) 0.50 0.04 <0.001 0.43 – 0.58 
Social influence close social environment 0.003 0.001 0.06 0.00007 – 0.005 
Social influence healthcare providers 0.003 0.01 0.53 -0.007 – 0.01  
Importance of others’ opinion 0.002 0.001 0.13 -0.001 – 0.005 
Knowledge 0.004 0.002 0.01 0.001 – 0.007  
Barrier: health literacy -0.001 0.001 0.49 -0.003 – 0.001 
Barrier: emotions and beliefs -0.005 0.001 <0.001 -0.007 –  -0.003  
Barrier: religion 0.02 0.01 0.01 0.003 – 0.03 
Barrier: financial -0.007 0.01 0.14 -0.02 – 0.003  
Barrier: perceived need -0.008 0.004 0.03 -0.02 – -0.001  
Age -0.001 0.001 0.60 -0.003 – 0.002 
Education: low -0.01 0.01 0.39 -0.03 – 0.01 
Ethnicity: immigrants  -0.01 0.01 0.43 -0.03 – 0.01 
Relationship: no 0.002 0.01 0.88 -0.02 – 0.02 
Biological children: no 0.05 0.01 <0.001 0.03 – 0.07 
History of fertility treatmentb / / / / 
Folic acid use in previous pregnancyb / / / / 
Desire for children: longer than 1 year -0.02 0.01 0.07 -0.04 – 0.001 
Smoking: no 0.008 0.02 0.57 -0.02 – 0.04 
BMI: no overweight/obesity 0.03 0.01 <0.001 0.01 – 0.05  
aAll variables with a p-value of ≤ 0.10 in the simple regression analysis were included; bNot included in the multiple regression model 
due to missing data. Abbreviations, B: Beta; BMI, Body Mass Index; CI, Confidence Interval; SE, standard error. 
 
DISCUSSION 
The purpose of this study was to identify socio-demographic and psychosocial factors associated with the 
overall intention to prepare for pregnancy and different preconception lifestyle changes in the general 
population of reproductive-aged women, with the Attitude – Social influence – Self-efficacy (ASE) model as 
theoretical basis (de Vries et al., 1988; De Vries et al., 1998).   
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Overall intention to prepare for pregnancy 
In general, the overall intention to prepare for pregnancy was high with an overall median score of 0.84 on a 
0–1 scale. Self-efficacy and attitude were the strongest factors associated with the overall intention to prepare 
for pregnancy. In a study of Temel et al. (2013), self-efficacy was no predictor for the intention to visit a 
preconception care consult. Other studies have found a clear relationship between self-efficacy and lifestyle 
changes such as smoking cessation (Devries and Backbier, 1994) and fruit and vegetable consumption (Brug et 
al., 1995). Consulting a healthcare provider is a one-off event which is much easier to achieve compared to 
ongoing or habitual behavior changes as smoking cessation or changing eating habits, and may explain why 
other factors than self-efficacy were found to predict the intention to use preconception care in the study of 
Temel et al. (2013). In addition, our results showed that a positive attitude towards preconception lifestyle 
changes was associated with higher overall intention to prepare for pregnancy, which is in line with previous 
studies investigating the role of attitude in the use of preconception care (Mazza and Chapman, 2010; Temel et 
al., 2013). Social influence, which is a third important predictor of behavioral intention in the ASE model, did not 
remain significant in the final model. These results are in line with the findings of Temel et al. (2013), but are 
contrary to findings of Janz et al. (1995). Several qualitative studies, including the study of van der Zee et al. 
(2013), have shown that many women prefer to keep their plans to become pregnant a secret because they do 
not want other people to intermeddle with or inquire about it, or to avoid expectations which they cannot 
fulfill. This wish for secrecy may explain why social influence was no significant correlate of intention to 
prepare for pregnancy.  
Furthermore, knowledge was another associated factor of the overall intention to prepare for pregnancy, 
which is in line with previous studies (Charron-Prochownik et al., 2013). However, several other studies found 
no association between preconception knowledge and (intention for) preconception health behavior (Harelick 
et al., 2011; Temel et al., 2013). Preconception interventions typically focus on knowledge improvement 
(Toivonen et al., 2017). Although our findings support the importance of preconception knowledge, it was not 
the only and not the strongest associated factor of the intention to prepare for pregnancy. Therefore, it is 
recommended to develop interventions that focus on different psychosocial factors and not solely on 
knowledge. Consistent with the findings of Frey and Files (2006) and Harelick et al. (2011), the highest 
knowledge scores were on items about tobacco, alcohol, and substance abuse, and the lowest scores on folic 
acid intake and preventive steps for foodborne infections. 
We also found a relationship between experiencing barriers and the overall intention to prepare for pregnancy. 
Women experiencing more negative emotions and beliefs regarding preparing for pregnancy such as stress, 
the fear of a negative influence on fertility due to being overly concerned about becoming pregnant, believing 
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preconception health and care is medicalization of conception, and the wish for secrecy decreased the 
likelihood of intending to prepare for pregnancy. Lack of perceived need for preconception lifestyle changes 
was another important barrier for the intention to prepare for pregnancy. Both perceived need and emotions 
and beliefs have been identified as important factors influencing the use of preconception care in a systematic 
review of Poels et al. (2016). Although there was a significant association between the overall intention to 
prepare for pregnancy, and poor health literacy (p<0.001) and financial barriers (p<0.001), these factors did 
not remain significant in the final regression model. Instead, religion as a barrier to prepare for pregnancy, 
which was one of the only non-significant factors in the correlation analysis (p=0.53) and simple linear 
regression analysis (p=0.07), became a significant associated factor in the final model. It is possible that there 
was an interaction between these three barriers as these factors were significantly associated with each other 
in the correlation analysis, resulting in one significant factor. Surprisingly, religion as a barrier to prepare for 
pregnancy increased the likelihood of intending to prepare for pregnancy, and thus, was actually a facilitator 
rather than a barrier.  
Intention for specific preconception health behaviors 
The highest intention scores were for living a healthy life (96%), eating healthy (95%), and stop drinking 
alcohol if they could be pregnant (89%). The lowest intention scores were for losing weight (47%), and 
discussing medication or herb use with a healthcare provider (18%). These results differ from previous studies 
on preconception lifestyle changes, which showed that folic acid intake was the most common lifestyle change 
prior to pregnancy, while alcohol cessation and improvement of diet were the least reported preconception 
health behaviors (Poels et al., 2017; Goossens et al., 2018). However, the results regarding the intention to lose 
weight in overweight or obese women were in line with those of Goossens et al. (2018), who found only 18% of 
the obese or overweight women reported to achieve a healthier weight in the preconception period.  
Overall, the psychosocial factors associated with intention for a specific preconception lifestyle were similar to 
those predicting the overall intention to prepare for pregnancy, which is logical since the overall intention 
score was computed by averaging the scores on the different intention items. However, certain preconception 
behavioral intentions were more difficult to explain with the model that was used, for example the intention 
to eat healthy and to search information or advice on how to become pregnant in a healthy way, which 
reflected in a lower explained variance (Nagelkerke R²= 0.19 and 0.26, respectively). The small amount of 
explained variance suggests that other factors beyond the psychosocial factors might be involved in the 
intention to prepare for pregnancy. The ASE model and other social-cognitive models are based on the 
assumption that behavior is the result of conscious choices or rational decisions that individuals make 
(Sniehotta et al., 2014). It is possible that routine habits and unconscious influences are also associated with 
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the intention to prepare for pregnancy, which is not captured by the ASE model (Deutsch and Strack, 2006; 
Hoffman et al., 2008; Frankish, 2010; Sniehotta et al., 2014).   
Parity was the most important socio-demographic factor associated with the overall intention to prepare for 
pregnancy and of the different preconception behavioral intentions. Women having biological children were 
less inclined to prepare for pregnancy. These results are in line with previous findings (Poels et al., 2016; Poels 
et al., 2017; Goossens et al., 2018), and can be explained by the fact that women with biological children have a 
more relaxed attitude towards preconception health and lifestyle changes. It would be interesting to further 
explore this hypothesis through a qualitative study.  
Methodological considerations 
This study has several strengths worth mentioning. This study was one of the first studies that identified 
psychosocial factors associated with the overall intention to prepare for pregnancy and different 
preconception lifestyle changes in the general population of reproductive-aged women. Other strengths 
include its large sample size (n= 1722), recruitment from multiple sites, and the use of a validated 
questionnaire. Nevertheless, this study has a number of limitations that affect the interpretation of the 
findings. First, the pre-test included 11 native women of whom 6 were higher educated. As a result, it is 
possible that some words, items of expression were less readable or too difficult to read and understand to 
women of lower socio-economic status. Second, with the exception of students recruited from secondary 
schools, the sample was self-selected leading to self-selection bias. Third, only women with an understanding 
of written Dutch or English were included in the study, increasing the risk of selection bias. Selection bias can 
lead to a sample which is not representative of the study population. Based on education, income, and paid 
employment, we can conclude that women of higher socio-economic status (SES) were overrepresented in our 
study. Therefore, the actual intention to prepare for pregnancy and associated factors may be different 
because preconception lifestyle changes are associated with higher SES as reported in other research 
(Stephenson et al., 2014; Joelsson et al., 2016; Toivonen et al., 2017; Goossens et al., 2018). Fourth, this study 
was focused on the intention to make preconception lifestyle changes, as opposed to the behavior itself. It 
would be interesting to conduct a longitudinal study assessing the ASE constructs at one point, for example in 
women who plan to become pregnant between 6 months and 1 year, and the preconception lifestyle changes 
at the time they are trying to conceive. By assessing intention before behavior, this could also provide insight 
into the causality of the association between preconception behavior and the factors. The cross-sectional 
design of the present study does not permit any conclusions about causality, which is a fifth limitation of our 
study. Sixth, the intention was only assessed towards certain preconception lifestyle changes and behaviors. 
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Future research should investigate other preconception lifestyle changes and behavior, including 
immunization, sexual transmitted infection screening, and minimizing exposure to environmental toxins. 
Seventh, intention and self-efficacy were assessed and analyzed as dichotomous single-items, which is in all 
probability an oversimplification of complex psychosocial constructs. In addition, high odds ratios and broad 
confidence intervals were observed for the independent variable self-efficacy, which can be the result of low 
cell frequencies in some of the categories. Low cell frequencies were frequently observed in the subgroup of 
women with a low self-efficacy and a positive intention. As a result, the actual strength of the association 
between intention and self-efficacy is uncertain, and therefore, need to be interpreted with caution. 
Furthermore, preparing for pregnancy was considered as an overarching construct capturing different 
preconception lifestyle changes and behaviors. An overall intention and self-efficacy score was calculated, 
which must be interpreted with caution because in general, the intention and self-efficacy regarding a 
particular behavior cannot be generalized to overarching behavior. Lastly, the variables income, perceived 
poverty, history of fertility treatment, and use of folic acid in a previous pregnancy were not entered in the 
multiple regression model due to missing values. 
 
CONCLUSION 
Several psychosocial factors were found to be associated women’s intention to prepare for pregnancy, 
including the attitude, self-efficacy, knowledge, negative emotions and beliefs, and lack of perceived need. 
Parity was the most important socio-demographic factor associated with the intention to prepare for 
pregnancy. Based on these insights, several recommendations can be made for future intervention 
development.  
It would be interesting to develop a preconception health intervention that focuses on changing the identified 
factors of preconception behavior (intention), which in turn are supposed to influence preconception behavior 
(Kok et al., 2016). The Intervention Mapping taxonomy of behavior change methods can be used as a guide to 
match factors with change methods, and translate them in practical applications (Kok et al., 2016). Verbal 
persuasion (i.e., the use of messages that suggest a person holds certain capabilities), reinforcement (i.e., 
linking behavior to a consequence that increases the behavior’s degree, frequency or likelihood), and modeling 
(i.e, the provision of an appropriate model reinforcing the desired behavior) may be different methods to 
support women’s self-efficacy towards preparing for pregnancy (Kok et al., 2016). Verbal persuasion and 
reinforcement may be translated in a health message that suggests that a woman who wants to become 
pregnant will do anything to have a healthy baby, and therefore, will make preconception lifestyle changes. 
One application for modeling could be a role-model-story in a popular television soap opera, for instance, by 
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creating a storyline about preconception health in which a familiar character or couple wants to become 
pregnant in healthy manner and learns about preconception lifestyle changes. One method to improve the 
attitude towards preparing for pregnancy is repeated exposure (i.e., repeating a stimulus to be accessible to an 
individual’s sensory receptors), and could be translated in a sticker on oral contraceptives packages with short 
preconception health messages (Kok et al., 2016). Methods to increase the knowledge and awareness about 
preconception health and lifestyle changes include personalize risk (i.e., the provision of information about 
personal risks of action or inaction regarding the target behavior) and feedback (i.e., the provision of 
information regarding the extent to which they are accomplishing the performance)(Kok et al., 2016). One 
translation of personalize risk and feedback could be an online risk assessment questionnaire embedded in a 
website about preconception health, which provides tailored preconception information and recommendations 
based on the participants respondents (Kok et al., 2016). Negative emotions and beliefs, and lack of perceived 
need are related to attitude and awareness, and therefore, could be addressed with the aforementioned 
methods and practical applications. Further research is needed to explore what are the most appropriate 
methods and practical applications, which will depend on the context and specific population. Our study 
population consists of the general population of reproductive-aged women with a desire for (more) children. 
Methods and practical applications will be different for certain subpopulations such as at-risk groups (e.g. 
women of lower SES), adolescents, or women already having children.  
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Supplementary data: “PREPARING FOR PREGNANCY” QUESTIONNAIRE 
1. Intention and self-efficacy 
1. Living a healthy life. 
2. Looking for information or advice on how to become pregnant in a healthy way. 
3. Taking folic acid daily. 
4. Steps to prevent foodborne illness: thoroughly rinse vegetables/fruits, avoid eating soft cheeses and raw fish, 
avoid eating homemade foods containing raw eggs... 
5. Eating healthy.  
6. Stop smoking.  
7. Stop drinking alcohol during the period I might be pregnant.  
8. Losing weight. 
9. Discussing medication or herb use with a health care provider. 
 
2. Attitude 
1. I think it is more important to live healthy during a pregnancy than before a pregnancy. 
2. I think my chances of having a healthy baby increase as I improve my health prior to a pregnancy 
3. I think becoming pregnant is a natural process. It does not require any preparations health-wise.  
4. I have little control over the health of my unborn child. 
5. I would feel guilty if I did not do everything I could have done to optimize my health before I become 
pregnant. 
6. I think improving my health prior to a pregnancy is... 
 
3. Social influence 
3.1 Social influence of close social environment 
1. I Think that I am expected to prepare myself for pregnancy. 
2. I think that most people in my close social environment (partner, friends, family, colleagues...) would 
recommend me to prepare myself for pregnancy. 
3. I think that most people in my close social environment with a desire to have children, will prepare 
themselves for pregnancy. 
4. I think that most people in my close social environment would support me to prepare myself for pregnancy. 
 
3.2 Social influence of healthcare provider 
5. I think that my GP, gynaecologist or medical specialist would recommend me to prepare myself for pregnancy. 
 
3.3 Social influence of media 
6. I think that I would feel pressured by the media (TV, newspaper, magazine, radio...) to prepare myself for 
pregnancy. 
 
3.4 Importance of other’s opinion about preconception lifestyle changes 
7. How important is the opinion of your (future) partner? 
8. How important is the opinion of family? 
9. How important is the opinion of friends? 
10. How important is the opinion of colleagues or fellow students? 
11. How important is the opinion of a GP, gynaecologist or medical specialist? 
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4. Knowledge 
1. Smoking 5 cigarettes a day does not have an influence on a woman's fertility. 
2. Smoking 5 cigarettes a day does not have an influence on a man's fertility.  
3. Quitting alcohol is only needed after a positive pregnancy test.  
4. Overweight women have an equal chance of becoming pregnant as women with a normal weight. 
5. The age at which a woman becomes pregnant does not have an influence on the unborn child's health 
6. All over-the-counter drugs are safe and can be taken by a woman if she plans to become pregnant. 
7. If a woman plans to become pregnant, she should avoid eating certain types of fish. 
8. Sexually transmitted infections (STDs) should be treated prior to a pregnancy. 
9. The best time to start taking folic acid is at the very beginning of the pregnancy. 
10. It is recommended to delay pregnancy for a couple of months after a woman decides to stop taking  
 the pill or other hormonal contraceptive. 
11. Recreational drugs (e.g. smoking joints) do not have an influence on a woman's fertility. 
12. Recreational drugs (e.g. smoking joints) do not have an influence on a man's fertility. 
13. Women who are planning to become pregnant and are not immune to toxoplasmosis (= infectious  
 disease), should only eat well-done meat.  
14. If a woman wants to become pregnant, she should drink no more than four cups of coffee a day. 
15. Getting pregnant immediately after receiving a vaccine against rubella is safe.  
16. Vitamin A decreases the risk of having a baby with a cleft lip or spina bifida. 
17. At what age is there a decrease in women’s ability to become pregnant?   
 
5. Barriers 
5.1 health literacy  
1. I do not know where to find information. 
2. I do not know what I can do to become pregnant in a healthy way. 
3. Health advice is often too vague to apply in my life. 
4. I find information about health often difficult to understand.  
5. I do not know why you need to take folic acid when you want to become pregnant. 
 
5.2 Emotions and beliefs 
1. I think being overly concerned with becoming pregnant in a healthy way can scare my partner.  
2. I think there are too many rules for becoming pregnant in a healthy way.     
3. I think being overly concerned with becoming pregnant can have a negative influence on my fertility.  
4. Reading information about becoming pregnant in a healthy way stresses me out beforehand.  
5. If I adjust my way of life prior to a pregnancy (e.g. stop drinking alcohol) people around me will know that I 
am pregnant or wish to become pregnant 
 
5.3 Religion  
1. My religion is a barrier to prepare for pregnancy. 
 
5.4 Financial issues 
1. I find €10 per month too expensive for e.g. folic acid, help to stop smoking, guidance to lose weight... 
 
5.5 Perceived need 
1. I find myself healthy enough to become pregnant without preparations. 
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ABSTRACT 
BACKGROUND: Preconception health and care is to assure women and men are healthy before pregnancy to 
improve reproductive outcomes. No study has investigated psychosocial factors associated with male 
preconception health behaviors or behavioral intentions. 
AIM: To explore socio-demographic and psychosocial factors associated with the overall intention to prepare 
for pregnancy and specific preconception health behaviors in the general population of reproductive-aged 
men. 
METHODS: A cross-sectional, multicenter study was conducted with a convenience sample of 304 reproductive-
aged men recruited between July 2015 and July 2016. An existing questionnaire was adapted and validated to 
assess the intention, self-efficacy, attitude, social influence, knowledge, and barriers towards 10 preconception 
health behaviors (adopting a healthy lifestyle, searching information/advice; avoiding testicular hyperthermia; 
attending preconception care; supporting partner; smoking and alcohol cessation/reduction; losing weight; 
discussing medication/herb use). Simple and multiple logistic and linear regression analyses were performed. 
FINDINGS: The overall intention to prepare for pregnancy was high (median score: 0.7 on the 0–1 scale). The 
multiple linear regression revealed that self-efficacy (p<0.001), social influence of the close social 
environment (p=0.02), and attitude (p=0.05) were associated with a higher intention score. Experiencing 
negative emotions and beliefs about pregnancy preparations were associated with less intention for 
preconception health behaviors (p=0.001). None of the socio-demographic factors were significantly 
associated with the intention score.  
DISCUSSION: The overall intention to prepare for pregnancy was high, and associated with different 
psychosocial factors including self-efficacy, social influence, and attitude. Preconception interventions should 
target the identified factors to improve preconception health behaviors in men. 
Key words: ASE model; Behavior and Behavior Mechanisms; Associated factors; Intention; Men; Preconception 
behavior. 
 
Statement of Significance 
Problem 
Research about psychosocial factors associated with the intention to prepare for pregnancy in reproductive-
aged men is lacking. 
What is Already Known 
Most reproductive-aged men (83%) do not prepare for pregnancy. First-time fathers and those who used 
assisted reproductive technology to conceive are more likely to report preconception lifestyle adjustments.  
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What this Paper Adds 
An overview of modifiable factors associated with the intention to prepare for pregnancy in the general 
population of reproductive-aged men including attitude, self-efficacy, and social influence. These factors 
should be addressed in preconception health interventions to improve preconception health behaviors in men. 
 
INTRODUCTION 
Preconception health and care are no new concepts, but have only been gaining attention in the last four 
decades (Moos and Cefalo, 1987; Hood et al., 2007). The basic idea of preconception health and care is to assure 
that a woman and man are healthy before they become pregnant to improve pregnancy outcomes and reduce 
adverse reproductive outcomes (Johnson et al., 2006; World Health Organization, 2012). Although 
preconception guidelines recommend to focus on both women and men (Johnson et al., 2006), women remain 
the primary target of preconception care. Nevertheless, several studies suggest that preconception health and 
care for men are important for several reasons (Frey et al., 2008). First, men are encouraged to be involved in 
family planning and contraceptive decision making (Frey et al., 2008). Second, improving men’s health can lead 
to improved pregnancy outcomes as sperm DNA can get damaged by environmental and lifestyle influences, 
including tobacco, drugs, alcohol, testicular hyperthermia, medical conditions, medication, and environmental 
toxins. Sperm damage can lead to sub- or infertility, miscarriage, and birth defects (Frey et al., 2008). Third, 
optimizing men’s health status can enhance the health and health behaviors of their female partner (Frey et 
al., 2008). A healthy lifestyle of men can be encouraging and supportive for maternal health behaviors. For 
example, it will be easier for a woman to stop smoking if her partner also stops. Fourth, it is a first step to 
involve men in pregnancy, childbirth, and parenthood, and prepare them for fatherhood (Frey et al., 2008).  
Although preconception health and care are important for men, to date, little attention has been paid to 
improving the preconception health status of men. Only few studies have investigated preconception health 
behaviors in men and its associated factors. The Swedish study of Bodin et al. (2017) was the first study to 
investigate preconception lifestyle adjustments in a general male population (n= 796). Their findings suggest 
that most men (83%) did not made any preconception lifestyle adjustment to improve health and fertility. 
First-time fathers and those who had used assisted reproductive technology to conceive were more likely to 
report a preconception lifestyle adjustment (Bodin et al., 2017). No associations were found between 
preconception health behaviors and education or country of birth (Bodin et al., 2017). To further inform and 
improve intervention development for enhancing preconception health behaviors in men, it is important to 
gain insight into psychosocial and socio-demographic factors associated with preconception behavior or 
behavioral intentions (Bartholomew Eldrigde et al., 2016). To the authors knowledge, no studies have been 
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conducted on psychosocial factors associated with preconception health behaviors or behavioral intentions in 
a general population of men. Therefore, the goal of this study was to explore which socio-demographic and 
psychosocial factors were associated with the overall intention to prepare for pregnancy and specific 
preconception health behaviors in reproductive-aged men. 
 
PARTICIPANTS, ETHICS AND METHODS 
Participants 
The study used a cross-sectional design with a convenience sample of men aged 15 – 45, who want to have 
(more) children, and able to read Dutch or English. Respondents completed an anonymous questionnaire about 
preconception health and lifestyle changes. The participants in this study were recruited between July 2015 
and July 2016 from a variety of settings in an attempt to obtain a representative sample, including four 
secondary schools (general/ technical/ vocational secondary education; 4th – 7th year), four Public Centers for 
Social Welfare (‘OCMW’), seven Community Health Centers, and through social media and websites of public 
agencies and other organizations in Flanders (Dutch-speaking northern region of Belgium). The study was 
approved by the Ethical Committee Ethical Committee of Ghent University Hospital (B670201422053). 
Questionnaire development and validation 
The questionnaire was adapted from an existing questionnaire on preconception health and lifestyle changes 
in women (Goossens et al., 2018). The original questionnaire for women was developed based on a literature 
review, qualitative research using semi-structured interviews in 15 women, national and international 
recommendations on preconception health and care, and the Attitude – Social Influence – Self-efficacy (ASE) 
model. The ASE-model is a social psychology model that suggests that the intention to perform a certain 
behavior predicts this behavior. The behavioral intention is in turn determined by three central psychosocial 
determinants: attitude, social influence, and self-efficacy; and barriers and skills play a role when the actual 
behavior is attempted (de Vries et al., 1988; Devries and Backbier, 1994; Lechner and Devries, 1995; De Vries et 
al., 1998). The final questionnaire for women consisted of 90 items grouped in 7 scales. The original 
questionnaire possessed good face, content, and construct validly, as well as internal consistency (Goossens et 
al., 2018). The original questionnaire was adapted based on available literature and guidelines on 
preconception health and care in men (Frey et al., 2008; Delbaere et al., 2016). Ten preconception health 
behaviors were selected on the basis of national and international guidelines on preconception health and 
care for men, including six general behaviors recommended for all men (adopting a healthy lifestyle; searching 
for information or advice on how to become pregnant in a healthy manner; eating healthy; avoiding scrotal 
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hyperthermia induced by e.g. sauna or hot baths; consulting a healthcare provider for information on 
preconception health; supporting the partner to adopt preconception lifestyle changes) and 4 specific 
preconception lifestyle changes for men reporting this unhealthy behavior or medical condition (stop smoking; 
alcohol reduction; losing weight; discussing medication or herb use with healthcare provider). The original 
items were adapted to the male population including rewording of items, removing irrelevant items, and 
adding new items, with the exception of the knowledge items, which were unaltered. The meaning and clarity 
of wording of the items, and the lay-out of the final questionnaire were evaluated using cognitive interviewing 
methods in a pilot test including 6 Dutch-speaking men with a mean age of 28.8 years (range: 24 – 35 years) 
and a desire to conceive. All men were higher educated and had the Belgian nationality. The final questionnaire 
consisted of 89 items grouped in seven scales, and was available in Dutch and English (Table 1).  
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Table 1. Instrument development and psychometric evaluation 





Construct validity:  (1) Principal component analysisc; (2) Known-
groups techniqued; (3) Item validitye 
Reliability: (1) Internal consistency 
(Cronbach’s α)f; (2) inter-item correlations 
(r)g; item-total correlations (r)h 
Intention  Planning to make lifestyle changes before the partner becomes pregnant. 
Intention was assessed by asking, “Will you make this preparation? (=Do 
you plan to make this preparation before your partner becomes 
pregnant?)”. Ten PC lifestyle changes were assessed: 6 general (living a 
healthy life; searching information/advice; eating healthy; avoiding 
testicular hyperthermia; attending a PC consult; supporting the partner) 
and 4 specifica PC lifestyle changes for men reporting this unhealthy 
behavior/medical condition (stop smoking; reducing alcohol consumption; 
losing weight; discussing medication/herb use with HC provider). 
10 ‘Yes’, ‘No’,  
‘NA’b 
(1) NA (ǂ PC lifestyle changes) 
(2) Hypothesis confirmed: / 
(1) NA (ǂ PC lifestyle changes) 
(2) NA (ǂ PC lifestyle changes) 
(3) NA (ǂ PC lifestyle changes) 
Self-
efficacy  
The belief in the ability to perform lifestyle changes before the partner 
becomes pregnant. Self-efficacy was assessed by asking, “Can you make 
this preparation? (= Do you think you are able to make this preparation, 
regardless whether or not you plan to make it?) ”. Ten PC lifestyle changes 
were assessed: 6 general and 4 specifica PC lifestyle changes. 
10 ‘Yes’, ‘No’,  
‘NA’b 
(1) NA (ǂ PC lifestyle changes) 
(2) Hypothesis confirmed: level of education, income, native 
ethnicity, cohabiting relationship were positively associated with 
higher self-efficacy score (p-value:0.04–0.001) 
(1) NA (ǂ PC lifestyle changes) 
(2) NA (ǂ PC lifestyle changes) 
(3) NA (ǂ PC lifestyle changes) 
Attitude  Beliefs about positive and negative consequences of performing lifestyle 
changes before the partner becomes pregnant. Attitudes were measured by 
asking to score several beliefs about the positive and negative 
consequences of preparing for pregnancy. 




(1) 4 items loaded onto 1 component, factor loadings: 0.60 – 0.85. 
The other 4 items loaded onto the ‘barriers’ component, and 
therefore, were analyzed as barriers.  
(2) Hypothesis confirmed: level of education and non-smoking 
were positively associated with higher attitude score (p-value: 
0.03–0.01) 
(1) α = 0.67 
(2) All positive correlations 
(3)  r= 0.34 – 0.61 
Social  
influence 
Social influences including social norm, pressure and support from (1) the 
close social environment (partner, family, friends, colleagues or fellow 
students), (2) HC providers, (3) other men, and (4) media, to perform 
lifestyle changes before the partner becomes pregnant were measured.  
 
(5) The importance of others’ opinion about PC lifestyle changes was 
assessed by asking men to rate how important the opinion of their close 














– Very important 
(1) 4 items on the social influence of the close social environment 
(partner, friends, family, colleagues or fellow students) loaded 
onto 1 component (factor loadings: 0.67–0.76). The item on social 
influence of HC providers, social norm, and media were  analysed 
separately.  
The 5 items on the importance of the other’s opinion about PH 
behaviors loaded onto 1 component (factor loadings: 0.54–0.76). 
(2) Hypothesis confirmed (social influences): lower educated, 
younger age, and lower income were positively associated with 
higher social influence score (p-value: 0.05 – <0.001). 
Hypotheses confirmed (importance of opinion):/ 
(1) α (close social environment)= 0.69;  
      α (importance others’ opinion)= 0.67  
(2) All positive correlations  
(3) r (close social environment)=0.41– 
      0.55; r (importance other’s opinion)=  
      0.33 – 0.52 
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Construct validity:  (1) Principal component analysisc; (2) Known-
groups techniqued; (3) Item validitye 
Reliability: (1) Internal consistency 
(Cronbach’s α)f; (2) inter-item correlations 
(r)g; item-total correlations (r)h 
Knowledge  Knowledge was assessed with a true-false scale assessing knowledge 
about (1) tobacco, alcohol, and substance abuse, (2) nutrition, (3) family 
planning, (4) medication, and (5) infection diseases and immunization. 
17 ‘True’, ‘False’, ‘I 
don’t know’2 
(1) NA (ǂ topics on PH) 
(2) Hypothesis confirmed: level of education, nulliparity, age, paid 
employment, and active desire for children were positively 
associated with higher knowledge score (p-value: 0.01 – <0.001) 
(3) Item difficulty: 15% – 82%;  Discrimination index: 0.36 – 0.71. 
(1) NA (ǂ topics on PH) 
(2) NA (ǂ topics on PH) 
(3) NA (ǂ topics on PH) 
 
Barriers  Obstacles that make it difficult to perform lifestyle changes before the 
partner becomes pregnant. 
Costs, religion, health literacy, locus of control, stress, believing PH is a 
woman’s task, perceived need, lack of energy or time, and medicalization of 
conception were included as barriers to perform PC lifestyle changes before 
the partner becomes pregnant.  




(1) The items loaded onto 5 components: (1) health literacy, 4 
items, factor loadings: 0.80 – 0.84; (2) emotions and beliefs, 5 
items, factor loadings: 0.56 – 0.74; (3) religion, 1 item;  (4) 
financial issues, 1 item; (5) perceived need, 1 item. 
(2) Hypothesis confirmed (health literacy): level of education and 
age were negatively associated with barrier score (p-value: 
0.006 – <0.001); Hypothesis confirmed (emotions and belief): 
age was negatively associated with barrier score (p<0.001) 
(1) α (health literacy)= 0.83;  
α (emotions and beliefs)= 0.64 
(2) All positive correlations 
(3) r (health literacy)= 0.63 – 0.70; 




Sex, age, nationality, country of origin, parents’ country of origin, religion, 
language proficiency, marital status, living situation,  biological children, 
home environment, desire for children, smoking habits, alcohol 
consumption, height, weight, general health, medical condition, medication 
use, social support, educational level, paid employment, income, perceived 
poverty. 
24 Depending on 
question 
NA NA 
aAnalyses were only performed on men reporting this unhealthy behavior or medical condition; bResponse categories were dichotomized for analysis: ‘yes’ versus ‘no’/’not applicable’(general PC lifestyle changes were applicable 
for all men) and ‘correct’ versus ’incorrect’/’I don’t know’ answer on knowledge items; cFactor analysis using principal component analysis with varimax rotation. Sample adequacy was confirmed by Kaiser-Meyer-Olkin test 
(>0.50) and Bartlett’s test of sphericity (p<0.05). The number of factors (eigenvalues ≥1) and factor loadings (>0.40) were evaluated; dLiterature on associated factors of self-efficacy, attitude, social influences, and barriers 
regarding preparing for pregnancy was scare. Therefore, hypothesis were based on literature about associated factors of preconception and fertility knowledge, intention and behavior in men and women (educational level, 
parity, age, income, paid employment, ethnicity, partnership status, smoking behavior, fertility treatment, and desire for children) using Mann-Whitney U & Kruskal Wallis tests; dOnly for the knowledge component: item difficulty 
(ID) & discrimination index (DI), ID: % of respondents who answered question correctly, values recommended for ID are between 10% and 90%, DI: % of correct answers in the top 27% of respondents with highest score minus % of 
correct answers in lowest 27% of respondents with lowest score, DI values of 0.20-0.29 are considered as acceptable, 0.30-0.39 as good and 0.40 and above as excellent (Ebel, 1972); fCronbach’s α higher than 0.70 is considered 
as acceptable (Polit and Beck, 2010); gAll items should be positively intercorrelated; hScores above 0.2 indicating an acceptable correlation between each item and the overall score (Streiner et al., 2014); Abbreviations, HC: 
healthcare; NA, Not applicable; PC: preconception; PH: preconception health.  
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After completing the data-collection, the psychometric properties were evaluated by assessment of the 
construct validity and the reliability. Overall, the questionnaire showed acceptable construct validity and 
reliability with only minor comments (Table 1). Six theoretical components were identified: intention, self-
efficacy, attitude (e.g., expecting to have increased chances of having a healthy baby, pregnancy as a natural 
process without need for preconception health behaviors), social influence, knowledge, and barriers. The social 
influence component consisted of five subgroups: social influence of important others (e.g., support from close 
social environment to prepare for pregnancy), social norm (e.g., other men also prepare for pregnancy), social 
influence of healthcare provider (e.g., healthcare providers recommend preconception health behaviors), and 
social influence of media (e.g., pressured by media to prepare for pregnancy), and the importance of other’s 
opinion regarding preconception health behaviors (e.g. partner, healthcare providers). The barriers component 
comprised five subgroups: poor health literacy (e.g., not knowing where to find information), negative 
emotions and beliefs (e.g., stress due to preconception health information, little control of unborn child, 
preparing for pregnancy is a woman’s task), religious beliefs (e.g., religion as a barrier to prepare for 
pregnancy), financial issues (e.g., preconception health behaviors are too expensive), and lack of perceived 
need (e.g., finding yourself healthy enough to conceive without preconception lifestyle 
adjustments)(Supplementary data).  
Procedure 
To allow optimal access to the target population, three methods were used to recruit participants for this 
study. Firstly, 11 secondary schools were invited to participate, of which four schools agreed. The teachers 
distributed the paper questionnaires to the students during class time. The students completed the 
questionnaire and returned it in a closed envelope. In total, 174 men were recruited through this method. 
Secondly, posters in waiting rooms of four Public Centers for Social Welfare (‘OCMW’) and seven Community 
health centers explained the aim of the study. Men were invited to complete the questionnaire while waiting 
for the appointment, and deposit it in a sealed collection box at the site. Twenty-five men were recruited 
through this second method. Thirdly, the questionnaire was available online and was distributed through social 
media and several websites of public agencies and other organizations. To improve the response rate, one gift 
voucher of €50 was raffled off among the male participants that completed the online questionnaire. In total, 
165 men were recruited through social media and websites. 
Data analysis 
Questionnaires with more than 25% missing values were discarded from analysis. Descriptive analyses were 
performed for all variables with calculations of means and medians for continuous variables and proportions 
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for categorical variables. A total preconception behavioral intention and self-efficacy score was calculated by 
averaging the scores of the ten intention and self-efficacy items, respectively. A total attitude, social influence, 
knowledge, and barrier score was obtained by summing the scores of the items within each scale. 
All ten preconception behavioral intentions were analyzed separately. Simple logistic regression analyses were 
carried out to explore significant socio-demographic and psychosocial factors associated with the intention to 
perform a preconception behavior. Independent variables with p≤ 0.10 were included in the multiple logistic 
regression analysis.  
The overall intention score was not normally distributed, and therefore, nonparametric tests were applied. 
Spearman's rho correlations were used to evaluate associations between the psychosocial factors and overall 
behavioral intention. Simple linear regression analyses with bootstrapping methods (10 000 bootstrapping 
samples) were performed to examine the association between the overall intention score and each 
psychosocial factor or socio-demographic factor. Independent variables with p≤ 0.10 were included in the 
multiple linear regression analysis with bootstrapping methods (10 000 bootstrapping samples).  
The 'enter' regression method was used for all regression analyses. Prior to the multiple regression analyses, 
independent variables were checked for multicollinearity using tolerance values and variance inflation factor 
(VIF). Statistics showed that each independent variable had a tolerance value of more than 0.40, hence 
multicollinearity was not considered a problem in our analyses. The items on income and perceived poverty, 
and fertility treatment were sub-questions that were skipped if respondents were students or had no 
biological children, respectively. Because of the high number of missing values for these variables, they were 
not entered in the multiple model. Data were analyzed using SPSS version 21 (IBM Corporation, Armonk, NY, 
USA). All test were two-sided and p<0.05 was regarded as statistically significant. 
RESULTS 
In total, 364 men completed the questionnaire. Nine of them did not meet the age criteria, 47 had no desire for 
(more) children, and four had more than 25% missing values. The final sample comprised 304 men with an 
average age of 22.0 years [standard deviation (±): 6.4]. Approximately one in three men (33.6%) were educated 
at bachelor’s or master’s level. Most men had a Belgian nationality (94.7%), no biological children (86.8%), and 
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Table 2. Characteristics of the respondents (n= 304) 
Variable Mean (SD) Median (range) 
Age (years) 22.0 (6.4) 19 (15.0 – 42.0)  
BMI (kg/m²) 22.7 (3.8) 22.2 (13.9 – 48.4) 
Variable n % 
Ethnicity   
     Immigrantsa 45 15 
     Natives 256 85 
Partnership status   
     Relationship 162 54.2 
     No relationship 132 45.8 
Educationb   
     Low 202 66.4 
     High 102 33.6 
Paid employmentc   
     Yes 96 91.4 
     No 9 8.6 
Net household incomec   
     < €2.000 31 29.5 
     €2.000 - €2.999 23 21.9 
     > €3.000 51 48.6 
Perceived poverty: making ends meet…c,d   
     Easy 88 86.3 
     Difficult 14 13.7 
Biological children   
     Yes 40 13.2 
     No 263 86.8 
History of fertility treatmente   
     Yes 6 17.1 
     No 29 82.9 
Preconception consult before previous pregnancy?e   
     Yes 23 63.9 
     No 13 36.1 
Desire for children   
     Within one year 37 12.5 
     Longer than one year 260 87.5 
Smoking   
     Yes 44 14.5 
      No 259 85.5 
Alcohol use   
     Yes 241 79.5 
     No 62 20.5 
Serious medical condition   
     Yes 22 7.2 
     No 282 92.8 
Long-term medication use   
     Yes 44 14.6 
     No 258 85.4 
aOne or both of the parents born outside Belgium; bLow level of education: primary, secondary or post-secondary education versus 
high level of education: college or university education; cOnly questioned in non-student population (n=105); dPerceived poverty was 
measured by asking “how easy or difficult is it to make ends meet?”; eOnly questioned in men who reported having biological 
children; Abbreviations, BMI, Body Mass Index; SD: standard deviation. 
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Psychosocial factors 
Men had a positive attitude (median score: 15.0 on the 4–21 scale) and high self-efficacy (median score: 1.0 on 
the 0–1 scale) towards preparing for pregnancy (Table 3). Men were most sensitive to social influences of 
healthcare providers (median score: 4.0 on the 1–6 scale) and their close social environment (median score: 
17.0 on the 4–24 scale). The opinion of the (future) partner about preparing for pregnancy was assessed as 
most important, followed by the opinion of healthcare providers, with a median score of 6.0 and 5.0 on the 1–6 
scale, respectively. The total knowledge score was moderate with a median score of 9.0 on the 0–17 scale. The 
knowledge about tobacco, alcohol, and drug abuse was high with 72.0% to 80.5% correct answers. Contrary, the 
knowledge about folic acid (15.6% – 32.6% correct answers), vaccination (33.7%), and preventive measures for 
foodborne infections (20.5% – 35.4% correct answers) was low. Overall, most men experienced few barriers 
regarding preconception lifestyle changes. The most reported barrier was the lack of perceived need for 
preconception health behaviors (median score: 5.0 on the 1–6 scale).  
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Table 3. Spearman’s rho correlations and descriptive statistics for all psychosocial variables (n= 304) 
 1 2 3 4 5 6 7 8 9 10 11 12 13 14 
1. Intention (overall score)  0.27** 0.36** 0.17** 0.08 0.07 0.10 0.10 0.08 -0.12* -0.30** -0.05 -0.17** -0.13* 
2. Attitude   0.15* 0.26** 0.05 0.26** 0.06 0.08 0.15* -0.09 -0.22** -0.07 -0.05 -0.19** 
3. Self-efficacy (overall score)    -0.08 -0.15** 0.03 -0.07 0.09 0.26** -0.16** -0.17** -0.18** -0.06 -0.05 
4. Social influence close  
    environment 
    0.49** 0.46** 0.30** 0.16** -0.09 -0.004 -0.07 0.06 -0.11* 0.05 
5. Social norm      0.40** 0.35** 0.07 -0.22** 0.20** 0.09 0.27** 0.11 -0.04 
6. Social influence healthcare  
    providers 
      0.33** 0.10 -0.12* 0.10 -0.008 0.09 0.01 -0.04 
7. Social influence media        -0.04 -0.05 0.25** 0.13* 0.16** 0.12* -0.10 
8. Importance of others’ opinion          -0.01 0.04 -0.02 0.05 -0.04 0.04 
9. Knowledge          -0.30** -0.29** -0.27** -0.14* 0.06 
10. Barriers: health literacy           0.51** 0.32** 0.43** -0.05 
11. Barriers: emotions and  
       beliefs 
           0.18** 0.35** -0.01 
12. Barriers: religion             0.25** -0.001 
13. Barriers: financial              -0.04 
14. Barriers 5: perceived need               
Mean (SD) 0.71 (0.22) 14.82 
(3.00)  




















Median (range) 0.71  
(0 – 1) 
15,00  
(4 – 21) 
1.00 
(0 – 1) 
17.00  
(4 – 24) 
3.00  
(1 – 6) 
4.00 
(1 – 6) 
3.00 
(1 – 6) 
23.00 
(8 – 30) 
9.00  
(0 – 16) 
10.00 
(4 – 23) 
14.00 
(5 – 28) 
1.00 
(1 – 6) 
2.00 
(1 – 6) 
5.00 
(1 – 6) 
*Correlation is significant at 0.05 level; **Correlation is significant at 0.01 level.
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Preconception health behaviors: associated socio-demographic and psychosocial factors 
Intention to adopt a healthy lifestyle 
The majority of the men (n= 255, 85.3%) had the intention to adopt a healthy lifestyle in the preconception period. 
The results of the multiple logistic regression analysis showed that higher self-efficacy to adopt a healthy lifestyle 
[Odds Ratio (OR) 5.67, 95% Confidence Interval (CI) 1.15 – 27.99] and more social influence of the close social 
environment (OR 1.20, 95% CI 1.04 – 1.38) increased the odds of intending to adopt a healthy lifestyle. Experiencing 
negative emotions and beliefs about preparing for pregnancy, such as stress and the belief that preconception 
health and care is a medicalization of conception (OR 0.87, 95% CI 0.78 – 0.96), decreased the likelihood of this 
behavioral intention. Age was positively associated (OR 1.11, 95% CI 1.01 – 1.22), while smoking was negatively 
associated (OR 0.23, 95% CI 0.09 – 0.59) with the intention to adopt a healthy lifestyle preconceptionally. This 
model explained 23% of the variance (Nagelkerke R²= 0.23)(Table 4). 
 
 
Table 4.  Summary of multiple logistic regression analysisa for socio-demographic and psychosocial factors   
associated with individual preconception behavioral intentions 
Variable B SE p-value OR 95% CI 
Intention to adopt a healthy lifestyle (n= 282) 
Attitude  0.07 0.07 0.32 1.07 0.94 – 1.22 
Self-efficacy to adopt a healthy lifestyle 1.73 0.82 0.03 5.67 1.15 – 27.99 
Social influence close social environment 0.18 0.07 0.01 1.20 1.04 – 1.38 
Barrier: emotions and beliefs -0.14 0.05 0.007 0.87 0.78 – 0.96 
Age 0.10 0.05 0.04 1.11 1.01 – 1.22 
Education: high -0.18 0.59 0.76 0.83 0.27 – 2.62 
Smoking: yes -1.46 0.47 0.002 0.23 0.09 – 0.59 
Intention to search for information or advice on how to become pregnant in a healthy way (n= 268) 
Attitude 0.04 0.07 0.55 1.04 0.91 – 1.19 
Self-efficacy to search information/advice 2.81 0.64 <0.001 16.55 4.75 – 57.73  
Social influence close social environment 0.16 0.07 0.02 1.18 1.02 – 1.35 
Social influence healthcare providers 0.12 0.19 0.51 1.13 0.78 – 1.65 
Knowledge -0.008 0.07 0.91 0.99 0.87 – 1.13 
Barrier: health literacy -0.02 0.06 0.70 0.98 0.86 – 1.10 
Barrier: emotions and beliefs -0.07 0.06 0.23 0.94 0.84 – 1.04 
Barrier: religion -0.44 0.19 0.02 0.64 0.44 – 0.94 
Barrier: financial -0.16 0.14 0.26 0.85 0.65 – 1.12 
Barrier: perceived need -0.37 0.19 0.047 0.69 0.48 – 0.99 
Education: high -0.56 0.45 0.21 0.57 0.24 – 1.37 
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Variable B SE p-value OR 95% CI 
Intention to eat healthy (n= 266) 
Attitude 0.07 0.08 0.41 1.07 0.91 – 1.25 
Self-efficacy to eat healthy 3.36 1.12 0.003 28.64 3.18 – 258.01 
Social influence close social environment 0.21 0.10 0.04 1.23 1.01 – 1.50 
Social norm 0.52 0.26 0.04 1.69 1.01 – 2.82 
Importance of other’s opinion 0.11 0.07 0.12 1.12 0.97 – 1.29 
Knowledge -0.09 0.09 0.29 0.91 0.77 – 1.08 
Barrier: emotions and beliefs -0.19 0.06 0.003 0.83 0.73 – 0.94 
Age 0.26 0.08 0.001 1.30 1.11 – 1.53 
Education: high 0.66 0.76 0.39 1.93 0.43 – 8.62 
Relationship: yes 1.19 0.56 0.03 3.29 1.11 – 9.76 
Smoking: yes -1.98 0.60 0.001 0.14 0.04 – 0.44 
Intention to avoid testicular hyperthermia (n= 267) 
Attitude 0.07 0.05 0.19 1.07 0.97 – 1.18 
Self-efficacy to avoid hyperthermia 3.34 0.74 <0.001 28.29 6.63 – 120.63 
Social influence close social environment 0.08 0.05 0.10 1.08 0.98 – 1.19 
Barrier: emotions and beliefs -0.02 0.04 0.59 0.98 0.91 – 1.05 
Barrier: financial -0.11 0.12 0.37 0.90 0.72 – 1.13 
Ethnicity: natives -0.32 0.44 0.46 0.72 0.31 – 1.72 
BMI: overweight/obesity 0.57 0.35 0.10 1.77 0.89 – 3.51 
Intention to attend a preconception consult with a healthcare provider (n= 279) 
Attitude 0.04 0.06 0.43 1.04 0.94 – 1.16 
Self-efficacy to attend a PC consult 4.92 1.23 <0.001 137.45 12.43 – 1519.95 
Social influence close social environment 0.08 0.05 0.15 1.08 0.97 – 1.19 
Importance of other’s opinion 0.05 0.05 0.34 1.05 0.95 – 1.17 
Barriers: emotions and beliefs -0.08 0.04 0.05 0.93 0.86 – 1.00 
Barriers: perceived need -0.21 0.14 0.14 0.81 0.62 – 1.07 
Age -0.05 0.03 0.08 0.95 0.90 – 1.01 
Biological children: yes 0.07 0.51 0.89 1.07 0.39 – 2.92 
History of fertility treatmentb  / / / / / 
Serious medical condition: yes 2.68 1.15 0.02 14.61 1.54 – 138.32 
Intention to support the partner to perform preconception lifestyle changes (n= 286) 
Attitude 0.05 0.16 0.74 1.05 0.77 – 1.44 
Self-efficacy to support the partner - - 0.99 0.00 - 
Social influence close social environment 0.21 0.17 0.21 1.24 0.89 – 1.72 
Social influence healthcare providers 0.76 0.54 0.16 2.14 0.74 – 6.20 
Barrier: religion -0.93 0.42 0.03 0.40 0.18 – 0.90 
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Variable B SE p-value OR 95% CI 
Intention to stop smoking (n= 42) 
Self-efficacy to stop smoking 1.32 1.09 0.23 3.74 0.44 – 31.58 
Barrier: emotions and beliefs -0.17 0.11 0.13 0.85 0.68 – 1.05 
Barrier: perceived need -0.30 0.33 0.37 0.74 0.39 – 1.42 
Education: high 1.51 0.91 0.10 4.54 0.76 – 27.18 
Incomeb / / / / / 
Biological children: yes 1.41 0.90 0.12 4.10 0.70 – 29.91 
Intention to reduce alcohol consumption (n= 229) 
Attitude 0.17 0.06 0.003 1.19 1.06 – 1.33 
Self-efficacy to reduce drinking alcohol 3.77 0.75 <0.001 43.32 10.00 – 187.84 
Age  -0.05 0.03 0.049 0.95 0.90 – 1.00 
Incomeb / / / / / 
Intention to lose weight (n= 57)      
Self-efficacy to lose weight 3.48 1.30 0.008 32.40 2.53 – 415.45 
Social influence media 0.76 0.35 0.03 2.13 1.08 – 4.20 
Age 0.11 0.08 0.17 1.11 0.95 – 1.30 
Education: high -1.04 0.85 0.22 0.36 0.07 – 1.89 
Incomeb / / / / / 
Intention to discuss medication or herb use with healthcare provider 
Importance of other’s opinion 0.15 0.13 0.23 1.17 0.91 – 1.50 
Barrier: perceived need -0.63 0.36 0.09 0.54 0.26 – 1.09 
Alcohol: yes 1.68 0.95 0.08 5.38 0.84 – 34.58 
aAll variables with a p-value of ≤ 0.10 in the simple regression analysis were included; bNot included in the multiple regression model due to 
missing data. Abbreviations, B: Beta; BMI, Body Mass Index; CI, Confidence Interval; SE, standard error; OR, Odds Ratio; PC, preconception. 
 
Intention to search for information or advice on how to become pregnant in a healthy way 
Overall, 77.8% (n= 231) of the studied men had the intention to search for information or advice on how to become 
pregnant in a healthy manner. Self-efficacy to search for information or advice (OR 16.55, 95% CI 4.75 – 57.73) and 
social influence of the close social environment (OR 1.18, 95% CI 1.02 – 1.35) were positively associated with this 
behavioral intention. Lack of perceived need for preconception health behaviors (OR 0.69, 95% CI 0.48 – 0.99) and 
religious beliefs as barrier to prepare for pregnancy (OR 0.64, 0.44 – 0.94) decreased the likelihood of intending to 
search for information or advice. This model explained 33% of the variance of the intention to search for 
information or advice (Nagelkerke R²= 0.33)(Table 4). 
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Intention to eat healthy 
Most men (85.2%, n= 253) had the intention to eat healthy during the preconception period. Higher self-efficacy to 
adopt healthy eating habits (OR 28.64, 95% CI 3.18 – 258.01), being sensitive to the social influence of the close 
social environment (OR 1.23, 95% CI 1.01 – 1.50), and expecting that other men also prepare for pregnancy (OR 1.69, 
95% CI 1.01 – 2.82) increased the odds of intending to eat healthy in the preconception period. Experiencing 
negative emotions and beliefs about preparing for pregnancy (OR 0.83, 95% CI 0.73 – 0.94) decreased the intention 
to adopt healthy eating habits. In addition, age (OR 1.30, 95% CI 1.11 – 1.53) and being in a relationship (OR 3.29, 95% 
CI 1.11 – 9.76) were positively associated, while smoking (OR 0.14, 95% CI 0.04 – 0.44) was negatively associated 
with this behavioral intention. This model explained 38% of the variance (Nagelkerke R²= 0.38)(Table 4). 
Intention to avoid testicular hyperthermia 
Less than half of the men (n= 136, 45.8%) had the intention to avoid testicular exposure to environmental heat (e.g. 
sauna or hot baths) during the preconception period. In the multiple regression analysis, only self-efficacy to avoid 
testicular hyperthermia (OR 28.29, 95% CI 6.63 – 120.63) was positively associated with this behavioral intention. 
This model explained 30% of the variance (Nagelkerke R²= 0.30)(Table 4). 
Intention to attend a preconception consult with a healthcare provider 
Approximately half of the men (n= 152, 51.5%) intended to consult a healthcare provider for preconception care. 
Higher self-efficacy to attend a preconception consult (OR 137.45, 95% CI 12.43 – 1519.95) and having a serious 
medical condition (OR 14.61, 95% CI 1.54 – 138.32) increased the likelihood of intending to consult a healthcare 
provider in the preconception period. Experiencing negative emotions and beliefs about preparing for pregnancy 
decreased the odds for this behavioral intention, but the association was only borderline significant (OR 0.93, 95% 
CI 0.86 – 1.00). This model explained 38% of the variance (Nagelkerke R²= 0.38)(Table 4). 
Intention to support the partner to perform preconception lifestyle changes  
Almost all men (97.6%, n= 290) had the intention to support their partner to adopt preconception lifestyle changes. 
In the multiple regression analysis, only religious beliefs as barrier to prepare for pregnancy (OR 0.40, 95% CI 0.18 
– 0.90) were negatively associated with the intention to support the partner. This model explained 27% of the 
variance (Nagelkerke R²= 0.27)(Table 4). 
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Intention to stop smoking 
Forty-four men (14.5%) reported to smoke. Twenty-five men (58.1%) had the intention to stop smoking in the 
preconception period. None of the independent variables remained significantly associated with this behavioral 
intention. This model explained 39% of the variance (Nagelkerke R²= 0.39)(Table 4). 
Intention to reduce alcohol consumption 
Four in five men (n= 241) consumed alcohol, of whom 41.5% (n=100) intended to reduce the alcohol consumption in 
the preconception period. Having a positive attitude towards preparing for pregnancy (OR 1.19, 95% CI 1.06 – 1.33) 
and higher self-efficacy to reduce drinking alcohol (OR 43.32, 95% CI 10.00 – 187.84) increased the likelihood of 
this behavioral intention. Age (OR 0.95, 95% CI 0.90 – 1.00) was negatively associated with the intention to reduce 
alcohol consumption in the preconception period. This model explained 38% of the variance (Nagelkerke R²= 
0.38)(Table 4). 
Intention to lose weight 
Twenty per cent of the men (n= 59) had Body Mass Index (BMI) above 25 kg/m². Less than half of this subgroup 
(43.9%, n= 25) intended to lose weight preconceptionally. Higher self-efficacy to lose weight (OR 32.40, 95% CI 2.53 
– 415.45) and experiencing social pressure from the media to prepare for pregnancy (OR 2.13, 95% CI 1.08 – 4.20) 
increased the likelihood of this behavioral intention. This model explained 52% of the variance (Nagelkerke R²= 
0.52)(Table 4). 
Intention to discuss medication or herb use with healthcare provider 
Forty-four men (14.6%) indicated long-term medication use, of which anti-allergic (n=13), endocrine (n=8), and 
psychostimulants (n=6) drugs were most frequently reported. Twenty-four (54.5%) of this subgroup had the 
intention to discuss medication use with a healthcare provider in the preconception period. None of the 
independent variables remained significantly associated with the intention to discuss medication or herb use with 
a healthcare provider in the preconception period. This model explained 26% of the variance  (Nagelkerke R²= 
0.26)(Table 4). 
Overall intention to prepare for pregnancy: associated socio-demographic and psychosocial factors  
The overall preconception behavioral intention score was high (median score: 0.7 on the 0–1 scale). Self-efficacy (rs 
= 0.36, p < 0.001), attitude (rs = 0.27, p < 0.001), and social influence from the close social environment (rs = 0.17, p < 
0.001) were positively associated with the intention to prepare for pregnancy. The strongest barrier to prepare for 
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pregnancy was having negative emotions and beliefs about pregnancy preparations (rs = -0.30, p < 0.001), followed 
by financial barriers (rs = -0.17, p < 0.001), lack of perceived need (rs = -0.13, p < 0.05), and poor health literacy (rs = -
0.12, p < 0.05). Knowledge, social norm, social influence of healthcare providers and media, the importance of 
others’ opinion, and religion as a barrier were not significantly associated with the overall intention score (Table 
3). The results of the multiple linear regression analysis indicated that self-efficacy [Beta [B]= 0.39, Standard Error 
[SE]= 0.10, p< 0.001] and social influence of the close social environment (B= 0.01, SE= 0.005, p= 0.02) were 
positively associated with the intention to prepare for pregnancy. A positive attitude was also positively associated 
with a higher intention to prepare for pregnancy, but the association was only borderline significant (B= 0.01, SE= 
0.004, p= 0.05). In addition, the experience of negative emotions and beliefs about pregnancy preparations was 
negatively associated with the intention to prepare for pregnancy (B= 0.01, SE= 0.003, p= 0.001). This model 
explained 24% of the variance of the intention to prepare for pregnancy (R² = 0.27, adjusted R² = 0.24) (Table 5). 
 
Table 5. Summary of multiple linear regression analysisa with bootstrapping methods (10 000 bootstrapping 
samples) for socio-demographic and psychosocial factors associated with the overall intention to 
prepare for pregnancy (n= 280) 
Variable B SE p-value 95% CI 
Attitude  0.01 0.004 0.05 0.00 – 0.02 
Self-efficacy (overall score) 0.39 0.10 <0.001 0.21 – 0.59 
Social influence close social environment 0.01 0.005 0.02 0.002 – 0.02 
Social norm 0.02 0.01 0.24 -0.02 – 0.04 
Social influence media 0.01 0.01 0.28 -0.01 – 0.03 
Barrier: emotions and beliefs -0.01 0.003 0.001 -0.02 – -0.01 
Barrier: financial -0.01 0.01 0.29 -0.03 – 0.01 
Barrier: perceived need -0.01 0.01 0.27 -0.04 – 0.01 
Desire for children: longer than one year -0.06 0.03 0.07 -0.12 – 0.01 




This study provided insight into which socio-demographic and psychosocial factors were associated with the 
overall intention to prepare for pregnancy and specific preconception health behaviors. 
Overall intention to prepare for pregnancy 
Our findings showed that men had a high overall intention to prepare for pregnancy, with a median intention score 
of 0.7 on the 0–1 scale. These results differ from those of Bodin et al. (2017), who found that only 17% of the fathers 
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reported a lifestyle adjustment in preparation of pregnancy. These differences can be explained by the fact that 
Bodin et al. (2017) measured behavior, while we investigated the intention to perform the behavior. The ASE model 
assumes that behavior is determined by the behavioral intention to perform it (de Vries et al., 1988; De Vries et al., 
1998). However, intention does not always lead to health behavior change because it can be influenced by other 
factors such as skills (e.g. knowledge, coping skills) or barriers (e.g. financial barriers, time, energy) (de Vries et al., 
1988; De Vries et al., 1998). 
Self-efficacy, social influence of the close social environment, and attitude towards preparing for pregnancy were 
positively associated with the overall intention to prepare for pregnancy, although the latter association was only 
borderline significant (p= 0.05) in the multiple regression analysis. These findings support the use of the ASE 
model in predicting preconception health behaviors in men. Self-efficacy was the strongest correlate of the overall 
intention to prepare for pregnancy. This finding is in line with previous studies, which reported a strong relation 
between self-efficacy and health behaviors or behavioral intentions, including the intention to prepare for 
pregnancy in women (Goossens et al., 2018), intention to practice testicular self-examination (Lechner et al., 2002), 
intention to discuss birth control with female partner (Masters et al., 2017), and fruit and vegetable consumption in 
men during parenthood transitions (Bassett-Gunter et al., 2013). Social influence of the close social environment to 
prepare for pregnancy was the only social influence that remained significantly associated with overall intention in 
the multiple regression model. This finding is somewhat surprising because no significant association was found in 
the analogous study with women (Goossens et al., 2018). In addition, one would expect that healthcare providers 
have a significant influence on the intention to prepare for pregnancy because previous findings showed that 
healthcare providers are the preferred source of preconception health information and care (Frey and Files, 2006; 
Frey et al., 2012; Goossens et al., 2016). However, the association between the overall intention and social influence 
of healthcare providers to prepare for pregnancy was not significant in both men (p= 0.22) and women (p= 
0.53)(Goossens et al., 2018). 
The only significant barrier to the intention to prepare for pregnancy was the experience of negative emotions and 
beliefs about preparing for pregnancy, such as stress, lack of control over the health of an unborn child, 
medicalization of the conception, the perception that becoming pregnant in a healthy way is a woman’s task, and 
lack of time or energy. This finding is consistent with previous studies in women (Poels et al., 2016; Goossens et al., 
2018). Surprisingly, lack of perceived need for preconception lifestyle changes was not significantly associated with 
overall intention, although it was the most reported barrier (median score: 5.0 on the 1–6 scale).  
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Furthermore, knowledge about preconception health and fertility was no factor associated with the intention to 
prepare for pregnancy. This finding is in line with other research studies that found no association between 
knowledge and preconception health behavior in women (Delissaint and McKyer, 2011; Temel et al., 2013), but 
contrary to the findings of the analogue study regarding the intention to prepare for pregnancy in women 
(Goossens et al., 2018). The knowledge was the highest on the influence of tobacco (76% – 80% correct answers), 
alcohol (72% correct answers), and drug use (79% – 81%) on fertility and pregnancy, and is in agreement with those 
of previous studies in men and women (Frey et al., 2012; Charafeddine et al., 2014; Goossens et al., 2018). The 
knowledge was the lowest on folic acid (16% – 33% correct answers), vaccination (34%), and preventive measures 
for foodborne infections (21% – 35% correct answers), and is consistent with the findings of the analogue study in 
women (Goossens et al., 2018). However, overall, women’s lowest knowledge scores were still higher compared 
those of men, and is in line with previous studies (Mitchell et al., 2012; Charafeddine et al., 2014; Temel et al., 2015).   
No association was found between socio-demographic factors and the overall intention to prepare for pregnancy. 
This outcome is contrary to that of Bodin et al. (2017) who found an association between preconception lifestyle 
adjustments, and first-time fathers and the use of assisted reproductive technology (ART). A possible explanation 
for these results may be the small subsample of men having biological children (n= 40) and using ART to conceive 
(n= 6) in our study. 
Intention for specific preconception health behaviors 
The highest intention rates were for supporting the partner to adopt a healthy lifestyle in the preconception period 
(98%), adopting a healthy lifestyle (85%), and eating healthy (85%). The lowest intention scores were for losing 
weight (44%) and reducing alcohol consumption (42%) in the preconception period. These results are the opposite 
of those of Bodin et al. (2017) who found that reducing or quitting consumption of alcohol (7%) and increasing 
exercise (5%) were the most common preconception lifestyle adjustments. Although the impact of alcohol 
consumption on the male reproductive function is still controversial, several studies have shown negative effects 
of alcohol on sperm parameters and male fertility (La Vignera et al., 2013; Fullston et al., 2017; Ricci et al., 2017). 
Similar findings were found in studies on the impact of overweight and obesity on male fertility and semen 
parameters (Sermondade et al., 2013; Campbell et al., 2015; Fullston et al., 2017), and support the importance of 
preconception health interventions to obtain a healthy weight and reduce alcohol consumption in men 
preconceptionally.   
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Overall, the psychosocial factors associated with individual preconception behavioral intentions were similar to 
those associated with the total preconception intention score, which is logical since the overall score was 
computed by averaging the individual intention items. No psychosocial factors remained significantly associated 
with the intention to stop smoking and to discuss medication or herb use with a healthcare provider, indicating 
that other factors may be more important influences on these behavioral intentions (Lechner et al., 1997). The ASE 
model and other social-cognitive models are grounded on the belief that behavior is the result of a rational 
decision or plan (Sniehotta et al., 2014). However, people do not always make rational and calculated decisions; 
routine habits and unconscious influences might also influence behavior, which is not captured by the ASE model 
(Deutsch and Strack, 2006; Hoffman et al., 2008; Frankish, 2010; Sniehotta et al., 2014). 
Methodological considerations 
To the best of our knowledge, this was the first study to explore socio-demographic and psychosocial factors 
associated with the intention to prepare for pregnancy in men. Major strengths of this study are the multicenter  
recruitment and the comprehensive assessment with a validated questionnaire. Although this research extends our 
knowledge of preconception health behaviors in men, there are several limitations that should be mentioned. First, 
the pre-test included 6 native men who were all higher educated. As a result, it is possible that some words, items 
of expression were less readable or too difficult to read and understand to men of lower socio-economic status. 
Second, the sample consisted of mostly self-selected men, with the exception of the male students who were 
recruited through secondary schools. In addition, the sample was limited to men who understand written Dutch or 
English. Consequently, the proportion of men with a foreign nationality (5%) was lower in our study than the 
proportion in Flanders (11%). Although the proportion of higher educated men (34%) is in line with national average 
(36%), our sample comprises a high proportion of students (66%). The results are different if we analyze the level 
of education without the student population: 73% of the men were educated at bachelor’s or master’s level. 
Therefore, these findings may be less generalizable to men with foreign nationality and the lower educated non-
student male population. Third, although the intention is viewed as primary determinant of behavior, actual 
behavior would have been a more accurate outcome variable (de Vries et al., 1988; Devries and Backbier, 1994; 
Lechner and Devries, 1995; De Vries et al., 1998). Fourth, this study has a cross-sectional design, which does not 
allow determination of the causal direction of the findings. Therefore, future studies should use a longitudinal 
design to assess whether psychosocial factors and intention have an influence on preconception lifestyle 
adjustments in men. Fifth, the list of preconception health behaviors was limited to ten, whereof some are 
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controversial due to limited and conflicting data, such as the impact of environmental testicular hyperthermia on 
the male fertility (Momen et al., 2010; Rao et al., 2016). More research is needed on other preconception lifestyle 
changes, including sexual transmitted infection screening and avoiding exposure to environmental toxins. Sixth, 
preconception behavioral intention and self-efficacy were measured and studied as dichotomous, single-item 
variables, which is most likely an oversimplification of complex psychosocial constructs. In addition, high odds 
ratios and broad confidence intervals were observed for the independent variable self-efficacy, which may be due 
to low cell frequencies in some of the categories. Low cell frequencies were frequently observed in the category of 
men with low self-efficacy and an affirmative intention to perform a certain preconception health behavior. 
Therefore, the actual strength of the association between intention and self-efficacy need to be interpreted with 
caution. Furthermore, preparing for pregnancy was viewed as an overarching construct capturing the different 
preconception lifestyle behaviors. An overall intention and self-efficacy score was calculated. However, intention 
and self-efficacy are normally behavior-specific; therefore, these findings must be interpreted cautiously. In 
addition, the proportion of men who smoked (n= 44), used medication (n= 44), and were overweight or obese (n= 
59) was low in our study. As a result, it is possible that certain associations were not detected due to low cell 
frequencies. Lastly, because of the high number of missing values for the variables income, perceived poverty, and 
history of fertility treatment, these were not entered in the multiple regression model.  
CONCLUSION 
Our findings showed that self-efficacy, social influence of the close social environment, attitude towards preparing 
for pregnancy, and negative emotions and beliefs were psychosocial factors that were associated with the 
intention to prepare for pregnancy. Based on these findings, several recommendations can be made for future 
intervention development.  
It is recommend to develop an intervention that targets the identified psychosocial factors associated with 
preconception behavior (intention). In order to develop an effective intervention, it is important to select effective 
behavior change methods (Kok et al., 2016). A behavior change method is effective if it matches with the 
determinant that can change the behavior and if it is translated into a practical application that fits with the target 
population, culture, and context (Kok et al., 2016). The intervention Mapping taxonomy of behavior change methods 
can be used as a help to select theory-based methods that have been shown to be able to change determinants of 
behavior. Modeling (i.e, the provision of an appropriate model to reinforce the desired behavior) may be one 
method to support men’s self-efficacy to prepare for pregnancy (Kok et al., 2016), and may be translated in the use 
Chapter 7: the intention to prepare for pregnancy in men 
203 
of role-model stories including peers that are reinforced for preconception health behaviors. Methods that can be 
used to change attitude and negative emotions and beliefs about preconception health behaviors are arguments 
(i.e., using meaningful premises and a conclusion) and cultural similarity (i.e., using characteristics of the target 
group in message). Arguments and cultural similarity may be translated in health messages with pictures and 
language use of target population, suggesting that parenthood starts before conception, and that male health and 
involvement in the preconception period are important because it can lead to improved pregnancy outcomes. 
Information about other’s approval (i.e., provision of information about what other people think about the behavior 
and whether others will approve or disapprove the behavioral change) can be a method to increase the positive 
impact of the social influence of the close social environment regarding preconception health behaviors. One 
application for information about other’s approval could be a health message with a conversation between a 
pregnant woman and her friends, emphasizing and praising the support of her partner and his preconception 
lifestyle changes.  
To date, very few preconception health interventions are focused on men (Toivonen et al., 2017). Further research is 
needed to explore what are the most appropriate methods and practical applications to target men. The study 
population in the current study consisted of the general reproductive-aged men with a desire for (more) children. 
The methods of change and practical translations will depended on the context and characteristics of the target 
population, such as their age (adolescents versus adults), desire for children (active versus future desire), and 
culture (Kok et al., 2016).  
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Supplementary data: “PREPARING FOR PREGNANCY” QUESTIONNAIRE 
1. Intention and self-efficacy 
1. Living a healthy life. 
2. Looking for information or advice on how to become pregnant in a healthy way. 
3. Eating healthy.  
4. Stop smoking.  
5. Drinking less alcohol. 
6. Losing weight. 
7. Avoiding excessive heat to the testicles (e.g., no tight underwear, no warm baths or sauna…). 
8. Consulting a healthcare provider on how to become pregnant in a healthy way. 
9. Discussing medication or herb use with a health care provider. 
10. Supporting my partner in her pre-pregnancy preparations. 
 
2. Attitude 
1. I think our chances of having a healthy baby increase as I improve my health prior to a pregnancy 
2. I think our chances of having a healthy baby increase as my partner improves her health prior to a pregnancy 
3. I think becoming pregnant is a natural process. It does not require any preparations health-wise.  
4. I think improving my health prior to a pregnancy is... [unneeded / useful / necessary] 
 
3. Social influence 
3.1 Social influence of close social environment 
1. I think that I am expected to live a healthy life before my partner gets pregnant. 
2. I think that I am expected to support my partner if she improves her health before she becomes pregnant. 
3. I think that most people in my close social environment (partner, friends, family, colleagues...) would 
recommend me to live a healthy life before my partner becomes pregnant. 
4. I think that most people in my close social environment would support me if I decide to live a healthy life 
before my partner becomes pregnant. 
3.2 Social norm 
5. I think that most men will live healthy/healthier before their partner becomes pregnant. 
3.3 Social influence of healthcare provider 
6. I think that my GP, gynecologist or medical specialist would recommend me to live a healthy life before my 
partner becomes pregnant. 
3.3 Social influence of media 
7. I think that I would feel pressured by the media (TV, newspaper, magazine, radio...) to live a healthy live before 
my partner becomes pregnant. 
3.4 Importance of other’s opinion about preconception lifestyle changes 
8. How important is the opinion of your (future) partner? 
9. How important is the opinion of family? 
10. How important is the opinion of friends? 
11. How important is the opinion of colleagues or fellow students? 
12. How important is the opinion of a GP, gynecologist or medical specialist? 
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4. Knowledge 
1. Smoking 5 cigarettes a day does not have an influence on a woman's fertility. 
2. Smoking 5 cigarettes a day does not have an influence on a man's fertility.  
3. Quitting alcohol is only needed after a positive pregnancy test.  
4. Overweight women have an equal chance of becoming pregnant as women with a normal weight. 
5. The age at which a woman becomes pregnant does not have an influence on the unborn child's health 
6. All over-the-counter drugs are safe and can be taken by a woman if she plans to become pregnant. 
7. If a woman plans to become pregnant, she should avoid eating certain types of fish. 
8. Sexually transmitted infections (STDs) should be treated prior to a pregnancy. 
9. The best time to start taking folic acid is at the very beginning of the pregnancy. 
10. It is recommended to delay pregnancy for a couple of months after a woman decides to stop taking  
 the pill or other hormonal contraceptive. 
11. Recreational drugs (e.g. smoking joints) do not have an influence on a woman's fertility. 
12. Recreational drugs (e.g. smoking joints) do not have an influence on a man's fertility. 
13. Women who are planning to become pregnant and are not immune to toxoplasmosis (= infectious  
 disease), should only eat well-done meat.  
14. If a woman wants to become pregnant, she should drink no more than four cups of coffee a day. 
15. Getting pregnant immediately after receiving a vaccine against rubella is safe.  
16. Vitamin A decreases the risk of having a baby with a cleft lip or spina bifida. 
17. At what age is there a decrease in women’s ability to become pregnant?   
 
5. Barriers 
5.1 health literacy  
1. I do not know where to find information. 
2. I do not know what I can do to improve my health or fertility. 
3. Health advice is often too vague to apply in my life. 
4. I find information about health often difficult to understand.  
5.2 Emotions and beliefs 
5. Reading information about becoming pregnant in a healthy way stresses me out beforehand.  
6. I have little control over the health of my unborn child. 
7. I think it is mainly the woman's task to become pregnant in a healthy way. 
8. I think there are too many rules for becoming pregnant in a healthy way.     
9. I do not have the time or energy.  
5.3 Religion 
10. My religion is a barrier to improve my fertility or health. 
5.4 Financial issues 
11. I find €10 per month too expensive for e.g. help to stop smoking, advice to improve my fertility. 
5.5 Perceived need 
12. I find myself healthy enough to reproduce without preparations.                
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CHAPTER 8 
BARRIERS AND FACILITATORS TO THE PROVISION OF PRECONCEPTION CARE BY HEALTH 
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ABSTRACT 
Background: Health care providers play an important role in providing preconception care to women and men 
of childbearing age. Yet, the provision of preconception care by health care providers remains low.  
Aim: To provide an overview of barriers and facilitators at multiple levels that influence the provision of 
preconception care by health care providers. 
Methods: Five electronic databases were systematically searched up to April 2017. The search strategy 
contained Medical Subject Headings and key words related to preconception care and health care providers. 
Reference lists of included studies and systematic reviews on preconception care were screened. Publications 
were eligible if they reported on barriers and facilitators influencing the provision of preconception care by 
health care providers. The methodological quality of included studies was evaluated. Barriers and facilitators 
were organized based on the social ecological model. 
Results: Thirty-one articles were included. Barriers were more reported than facilitators. These were situated at 
provider level (unfavorable attitude and lack of knowledge of preconception care, not working in the field of 
obstetrics and gynecology, lack of clarity on the responsibility for providing preconception care) and client 
level (not contacting a health care provider in the preconception stage, negative attitude and lack of 
knowledge of preconception care). Limited resources (lack of time, tools, guidelines, and reimbursement) were 
frequently reported at the organizational and societal level. 
Conclusions: Health care providers reported more barriers than facilitators to provide preconception care, 
which might explain why the provision of preconception care is low.  
Keywords: ‘Preconception Care’; ‘Health Personnel’; ‘Health Knowledge, Attitudes, Practice’; ‘Socio-Ecological 
Model (SEM)’; ‘Review’ 
 
Summary of relevance: 
Problem: It is unclear which factors have an influence on providing preconception care by health care 
providers. 
What is already known: Health care providers play an important role in the uptake of preconception care. Yet, 
the provision of preconception care is low and offered on an ad hoc basis. Understanding facilitators and 
barriers in the provision of preconception care is essential as it can inform intervention strategies to improve 
preconception health and care. 
What this paper adds: This review provides an overview of barriers and facilitators at multiple levels that 
influence the provision of preconception care by health care providers. 
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INTRODUCTION 
The improvement of maternal health and the reduction of child mortality remain global health objectives, and 
are two health targets of the Sustainable Development Goals for 2030 that build on the Millennium 
Development Goals (United Nations, 2015). Despite a substantial reduction of maternal and child mortality 
between 1990 and 2015, efforts remain necessary to further improve maternal and newborn health, and reduce 
maternal mortality and preventable deaths of newborns (United Nations, 2015). One strategy towards ending 
preventable maternal and child mortality could be focusing on preconception care (PCC) as many adverse 
reproductive outcomes including pregnancy losses, congenital disorders, and low birth weight are associated 
with preventable preconception risk factors (Johnson et al., 2006; World Health Organization, 2012). 
Preconception care can be defined as “the provision of biomedical, behavioral and social health interventions 
to women and couples before conception occurs, aimed at improving maternal and child health outcomes in 
both the short and long term” (World Health Organization, 2012). PCC is an umbrella term that refers to health 
promotion, risk assessment, and the initiation of interventions to target risk factors with a potential influence 
on pregnancy outcomes (Johnson et al., 2006). Key domains of PCC include family planning; nutrition and 
physical activity; tobacco, alcohol and substance use; occupational and environmental exposures; family history 
and genetic risks; infectious diseases and immunization; medical and psychosocial conditions; and medications 
(Johnson et al., 2006). Given the potential benefits of PCC to improve pregnancy outcomes, several prominent 
international organizations including the Centers for Disease Control and Prevention (CDC), American College 
of Obstetricians and Gynecologists (ACOG), and World Health Organization (WHO), recommend PCC for all 
women and men of childbearing age (Johnson et al., 2006; Jack et al., 2008; World Health Organization, 2012). 
Nevertheless, the use of PCC remains low in couples who are planning a pregnancy (Stephenson et al., 2014). To 
illustrate, a UK study of Stephenson et al. (2014) found that 63% of the pregnant women with a planned 
pregnancy reported to take folic acid before pregnancy, and 48% of the smokers and 41% of the drinkers 
reduced or stopped before conceiving. In addition, research suggests that only 25% to 39% of the couples 
consulted a health care professional before conception (Poels et al., 2017). A systematic review of Poels et al. 
(2016) revealed several barriers to women’s use of PCC, including lack of awareness and unfamiliarity with the 
concept of PCC, not fully planning their pregnancy, women’s wish for secrecy, perceived absence of risks, and 
perceived sufficient knowledge. In addition, several provider characteristics were identified as possible 
influencing factors for PCC use, such as provider attitudes and communication with providers (Poels et al., 
2016). This suggests that health care providers (HCPs) may have an important influence on couples’ use of PCC. 
Yet, the provision of PCC by HCPs is low with mainly providing PCC on an opportunistically rather than on a 
routine basis (Shawe, 2014).  
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Given the role of HCPs in promoting and providing PCC, an exploration of associated factors and underlying 
processes of the provision of PCC is needed. Factors influencing the provision of PCC are often complex due to 
the multifactorial and multilevel character (McLeroy et al., 1988; Bartholomew Eldrigde et al., 2016). 
Understanding facilitators and barriers to providing PCC is essential as it can inform intervention development 
and strategies to improve PCC uptake and delivery (Bartholomew Eldrigde et al., 2016). A literature review is 
one of the first steps in the development of these interventions and strategies (Bartholomew Eldrigde et al., 
2016).  
To the authors’ knowledge, only few systematic reviews were conducted on the topic of PCC, including a 
literature review on the effectiveness of preconception care (Korenbrot et al., 2002), research regarding 
preconception health behaviors (Toivonen, 2017), and factors related to the use of preconception care by 
women (Delissaint and McKyer, 2011; Poels et al., 2016). Curtis et al. (2006) and Steel et al. (2016) performed a 
systematic review on clinical practice of HCPs with regard to PCC guidelines, and health care professionals’ 
attitudes and experience of preconception care service delivery, respectively. Our study built on this previous 
work (Curtis et al., 2006; Steel, 2016), and aimed to provide an overview of factors identified as barriers and 
facilitators at multiple levels that influence the provision of PCC by HCPs.  
METHODS 
A mixed-methods systematic review was conducted based on PRISMA guidelines. 
Search strategy 
Five electronic databases were searched up to April 2017: PubMed, Web of Science (WoS), Cumulative Index to 
Nursing and Allied Health Literature (CINAHL), The Cochrane Library, and Excerpta Medica dataBASE (EMBASE). 
The search strategy consisted of combining MeSH terms and key words for two concepts: “preconception care” 
AND “health care provider” (See Table 1). In addition, reference lists of included studies and systematic reviews 
on preconception care (Curtis et al., 2006; Steel, 2016) were screened to identify additional studies. Authors of 
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Table 1. Search strategy with MeSH terms and key words 
 OR  OR 
















  Nurses 
  Midwifery 
  General Practitioners 
  Physicians 
Key words Pre conception* Health Care Provider* 
 Preconception* Health care Provider* 
 Prepregnan* Health care professional* 
 Pre pregnancy Nurse* 
 Pre-pregnancy Midwife* 
 Periconception* Midwives 
 Peri conception* Physician* 
 Peri-conception Obstetrician* 
 Before pregnancy Gynaecologist* 
 Internatal* Gynecologist* 
 Interpregnan*  General practitioner* 
 Inter pregnancy  
 Inter-pregnancy  
 Interconception*  
 Inter conception*  
 Inter-conception  
 Pregestation*  
 Pre gestation*  
 Pre-gestation*  
 Intergestation*  
 
Eligibility criteria 
Studies written in English, French, German, and Dutch were included if they met the following eligibility 
criteria: (1) Participants: all health care providers including physicians, midwives, and nurses; (2) Outcomes: 
perceived barriers and facilitators to provide PCC in general or one aspect of PCC, such as folic acid 
supplementation or genetic carrier screening; (3) Design: quantitative, qualitative, and mixed methods 
research. Quantitative studies were excluded if only descriptive statistics were performed. Studies were also 
excluded if they only focused on barriers and enablers to implementing a nationwide PCC program, because 
these might be different from factors related to direct care provision.  
Study selection 
Three reviewers (JG, RG, and MD) independently screened a selection of titles and abstracts. JG screened 11392 
titles and abstracts, RG 1000, and MD 773. Differences in assessment were discussed between the reviewers 
until consensus was reached. In case of disagreement between reviewers, a fourth independent reviewer (DB) 
was involved. An interrater agreement of 99.7% and 100% between the reviewers (JG and RG on double 
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screening 1000 articles; JG and MD on double screening 131 articles, respectively) on title and abstract 
screening was obtained. Two reviewers (JG and MD) both screened the remaining references and full texts. 
Quality assessment 
To assess the methodological quality of the included studies, we used the Critical Appraisal Skills Programme 
(CASP) Qualitative checklist developed by the Public Health team in Oxford for qualitative studies, the Quality 
Assessment Tool developed by Vyncke et al. (2013) for quantitative studies, and the Mixed Methods Appraisal 
Tool (MMAT) – version 2011 developed by Pluye et al. (2009) for mixed methods studies. The methodological 
quality was assessed by one reviewer (MD) and 10% of the articles were double checked by a second reviewer 
(JG). Differences in assessment between the two reviewers were discussed until consensus was reached. 
Methodological quality was not an exclusion criteria in the review. 
Data extraction and synthesis 
Data from each study was extracted by two independent reviewers (MD and JG). A data extraction form was 
used to extract data, which included study aim, content of PCC provision, study design, country and health 
setting, data collection methods, study population characteristics, and factors associated with providing PCC. 
The associated factors were classified into barriers (-) and facilitators (+) for the provision of preconception 
care, and were organized based on the social ecological model (SEM) (McLeroy et al., 1988). The SEM is a 
theory-based framework for understanding the dynamic and multifaceted interplay between individual and 
environmental factors that impact behaviors (McLeroy et al., 1988). The SEM acknowledges that individual 
behavior is shaped through multilevel factors including the individual, interpersonal, organizational, 
community, and societal level (McLeroy et al., 1988). In the present study we included four levels of influence: 
provider (individual characteristics and biologically determined factors), client (women’s and couples’ 
characteristics, and the characteristics of the provider-client relationship), organizational (policies, formal and 
informal structures, and rules in health care organizations), and societal (local and national laws and policies). 
Due to heterogeneity in methodology and content of PCC, results were synthesized descriptively and no meta-
analysis was performed. 
 
RESULTS 
Selection of articles 
A total of 14003 records were identified through database searching. Duplicates (n=1969) were excluded. The 
remaining articles (n=12034) were screened on title, abstract, and full text respectively, and assessed for 
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eligibility according to the pre-determined selection criteria (n=117). Twenty-eight articles met all inclusion 




















Table 2 presents an overview of the study characteristics, barriers and facilitators influencing the provision of PCC.  
Records identified through 
database searching 
(n = 14003) 
Records after duplicates 
removed (n = 1969) 
Records excluded based 
on title and abstract 
(n = 11917) 
 No focus on preconception care (n = 11405) 
 No focus on healthcare caregivers (n = 300) 
 No focus on associated factors (n = 30) 
 Guidelines / recommendations (n = 90) 
 General concept of preconception care (n = 92) 
Full-text articles assessed for 
eligibility (n = 117) 
Full-text articles excluded 
(n = 89) 
Full-text articles included  







 No focus on preconception care (n = 8) 
 No focus on healthcare caregivers (n = 7) 
 No focus on associated factors (n = 43) 
 Guidelines / recommendations (n = 19) 
 General concept of preconception care (n = 2) 
 No full text available (n = 5) 
 Implementation of a preconception program (n = 4) 
 No distinction possible between preconception and 
antenatal related findings (n=1)  
Snowball method 
Full-text articles included  
(n = 3) 
Records screened on title and 













Total number of full-text 







Pubmed (n = 1128) 
Web of Science (n = 4376) 
CINAHL (n = 470) 
Cochrane (n = 499) 
Embase (n = 7530) 
 
Figure 1. Decision flowchart for identified studies 
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Study (1) Study aim  
(2) Content of PCC 
Study design (1) Country  




Mean ± SD  
Factors associated with providing (+) or not providing (-) PCC in relation to 
level within socio-ecological model 
Miranda et 
al. (2003) 
(1) To evaluate the knowledge of primary 
physicians about FA supplementation for 
the prevention of NTD  




(1) Puerto Rico 





n=66 primary physicians; 
42.2% female 
Age: 46y ± 9.3 
Years in practice: / 
Client: / 
Provider: 
 Level of knowledge (+ -) 
Organizational: / 
Societal: / 
Baars et al. 
(2004) 
(1) To examine the opinion of physicians 
on PC genetic testing & to examine which 
factors are associated with a positive 
opinion 
(2) PC Cystic fibrosis carrier screening 
Cross-sectional, 
quantitative 
(1) the Netherlands 





n=497 pediatricians, GPs 
gynecologists; 28% female 
Age: 68% aged 40-54y 
Years in practice: 14y 
Client: / 
Provider: 
 Considering the test sensitivity less important (+) 
 High perceived risk of having a child with CF (+) 
 Reassurance when both partners test negative (+) 
Organizational: 
 Providing genetic counseling in own practice (+) 
Societal: / 
Heyes et al. 
(2004) 
(1) To describe the current practice of PCC 
in Barnsley and to assess the beliefs and 
attitudes of primary health care 
practitioners 








consisting of  
closed- and open- 
ended questions 
n=163 GPs, practice nurses, 
health visitors and midwives; 
/ 
Age: / 
Years in practice: / 
 
Client: 
 Patient’s perception of the importance of PCC (+ -) 
 Contact with primary care teams after conception (-): 
unplanned pregnancies (-), no communication about pregnancy plans (-) 
Provider: 
 Attitude: priority given to PCC (+ -) 
 Professional responsibility/role: confusion over who should deliver PCC 
(-) 
 Lack of training (-) 
Organizational: 
 Lack of resources (-): money, space, manpower, time 
 Added workload (-) 
Societal:  
 Need for evidence-based guidelines  
 Need for patient information 
Morgan et al. 
(2004) 
(1) To assess practices of ObGyns 
regarding carrier screening for Cystic 
Fibrosis 
(2) PC cystic fibrosis carrier screening 
Cross-sectional, 
quantitative   
(1) USA 




n=632 ObGyns; 42.4% female 
Age:47.1y ± 0.39  
Years in practice: / 
Years since residency: 15.4y ± 
0.38  
Client: 
 Attempting pregnancy (+) (descriptive result) 
 Health status: family history of CF, having partner who has CF or is 
known carrier (+) (descriptive result) 
 Patient request (descriptive result) 
Provider: 
 More experience (+) 
 Profession/specialty: ObGyns > Gyns Only (+) 







et al. (2004) 
(1) To determine the attitudes of potential 
providers towards PC cystic fibrosis carrier 
screening 
(2) PC cystic fibrosis carrier screening 
Cross-sectional, 
quantitative 
(1) the Netherlands 
(2) Community Health 





n=215 GPs and CHS workers; 
43% female 
Age: 45y (29–63)  
Years in practice: / 
Client: / 
Provider: 
 High perceived severity of cystic fibrosis (+) 
 being nonreligious compared to reformed (+) 
 Low perceived barriers (+) 
 High perceived test sensitivity (+) 
Organizational: / 
Societal: / 
Tough et al. 
(2004) 
(1) To describe characteristics of 
physicians who recommend alcohol 
abstinence during pregnancy with regard 
to knowledge of FAS and PC counseling 
strategies 











n=1090 ObGyns, family 
physicians and midwives; 
51,8% female 
Age: / 
Years in practice: / 
Client: 
 Perceived lack of patient interest (-) 
 Believing that clients are interested in discussing alcohol use (+) 
Provider: 
 Profession/speciality: FamPhys (+) > midwives and obstetricians 
 Role: believing in having a role to manage patients in the area of alcohol 
use (+ -) 
 Knowledge (+) 
 Obtaining information from medical journals (+) 
 Awareness: believing that there is solid information about alcohol use 
(+) 
Organizational: / 
Societal: /  
Morgan et al. 
(2006) 
(1) To describe ObGyns’ opinions of PCC  









n=579 ObGyns; 46.1% female  
Age: 47.3y ± 0.39 
Years in practice: 15.22y ± 
0.41 
Client: 
 Frequency with which patients reportedly present for PCC (+) 
Provider: 
 Opinions regarding PCC: defining PCC as routine (+)  defining PCC as 
specialized (-), agree that PCC is important/ positive/ high priority (+) 
Organizational: / 
Societal: / 
Tough et al. 
(2006) 
(1) To determine the PC practices among 
ObGyns and family physicians in Canada 




(2) Family practice, 





n=965 family physicians & 
ObGyns; 50.6% female 
Years in practice: / 
Years graduated: ≥22y: 27.4%, 
12 – 21y: 31.6%, ≤11 y: 41.0% 
Client: / 
Provider: 
 Profession/speciality: ObGyns (+) > FamPhys for discussing Pap testing & 
pregnancy related issues including folic acid, smoking, drug use, sexual 










(1) To assess health care providers 
knowledge and practices regarding FA use 
for neural tube defect prevention 








n=1111 physicians (ObGyns 
and Fam/Gen) and non-
physicians (physician 
assistants, nurse practitioner, 
certified nurse midwives and 
registered nurses); 60% 
female 
Age: 76% <55y  
Years in practice: 39% over 
20y in practice 
Client: / 
Provider: 
 Profession/speciality: providers in ObGyn settings (+) > Fam/Gen 
settings; nurse practitioners in ObGyn setting (+) were most likely to talk 
about FA and fam/gen physicians least likely 
 Provider personally took multivitamin (+) 
 Lower income clients (+) 
 Practices consisted of at least 10% minorities (+) 
 Gender: female provider (+) 
Organizational: / 
Societal: / 
Tough et al. 
(2007) 
(1) To examine if physician knowledge and 
practices related to FASD and its 
prevention vary based on the proportion 
of Native/ Aboriginal patients served 
 











n=1700 ObGyns, family 
physicians, paediatrician; /  
Age: / 
Years in practice: / 
Client:  
 Ethnicity (+ -): physicians caring for a greater proportion of 
Native/Aboriginal patients were less likely to discuss folic acid, but more 
likely to routinely inquire about drinking prior to pregnancy awareness 
Provider: / 
Organizational: 
 Lack of time (-) (descriptive result) 





(1) To evaluate primary care physicians’ 
knowledge and attitudes regarding FA 
supplementation for childbearing women 




(2) The largest health 
care provider 




n=87 primary care 
physicians; 61.5% 
Age: 47.3y ±7.8y 
Years in practice: 18.7y ±8.7 
Client: 
 Ethnicity: Jewish > Bedouin (+ - ) 
Provider: 





(1) To explore perspectives of the Victorian 
community regarding carrier screening for 
cystic fibrosis prior to offering screening 





(2) GPs of practices in the 
local metropolitan 
Melbourne area, hospital, 







n=12 health providers 





Years in practice: / 
Client: 
 The potential psychosocial impact for patients: stigma and stress on 
relationships (-) 
 Not thinking about having children (-) 
Provider: 
 Personal attitude towards offering carrier screening to patients (+ -) 
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 Having experience with discussing potential impact and acceptability of 
a screening programme for their patients (+) 
Organizational: 
 Time constraints already present in consultations (-) 
Societal: / 
Tough et al. 
(2008) 
(1) To determine whether differences exist 
between rural and urban health care 
providers in knowledge of, attitudes about 
and awareness of FASD disorders and PC 
counseling 




(2) Family practice, 






n=2101 ObGyns, family 
physicians, psychiatrists 
pediatricians, midwives; 49.0% 
female 
Age: <40y: 31%, 40-49y: 34%, 
50-57y: 25%, ≥60y: 10% 
Years in practice: / 
Years graduated: ≥42y: 2%; 




 Belief that clients already had good information on alcohol use (-) 
(descriptive result) 
Profession/specialty: urban providers were more likely to discuss folic 
acid (+) > rural providers; no differences regarding other PC topics 
Organizational: 
 Lack of time (-) (descriptive result) 




(1) To identify what primary care providers 
perceive as barriers to and potential 
facilitators of providing counseling to 
women of childbearing age when 
teratogenic medications are prescribed 








n=48 primary care providers 
(academic and community-
based clinicians, pharmacists, 
nurses, physicians, clinical 
faculty and trainees); 88% 
female 
Age: 49y ± 9 
Years in practice: / 
Client: 
 Concern that patient anxiety related to information about teratogenic 
risk will lead to medication non-use (-) 
 Women having difficulty of volunteering information about their 
pregnancy intention (-) 
Provider: 
 Professional responsibility/role (+) 
 Difficulty identifying patients’ pregnancy intentions / not routinely 
asking patients’ pregnancy intentions (-) 
Organizational: 
 Limited clinical time & competing medical priorities. Discussions about 
teratogenic risks of medication are complex and time consuming (-) 
 Difficulty finding clinically relevant information on medications’ 
teratogenicity (-) 
 Assistance in identifying medications that pose teratogenic risks (+) (e.g. 
online references, computerized decision support) 
 Assistance in identifying women’s pregnancy intentions (+) 
Societal: 
 Lack of reimbursement for time spent counseling (-) 
 Access to educational materials for patients (+) 
Bonham et 
al. (2010) 
(1) To assess the influence of patient 
characteristics on decisions to offer 













 Race: being black (+) 
 Female gender (+) (black patient) 
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(2) PC genetic screening Years in practice: / 
Years since residency 
completion: <5y: 19%, 5y-15y: 
36%, >15y: 45% 
 
 Age (+) (descriptive result) 
Provider: 
 Work experience: completing residency less than 15 years earlier (+) 
(black patient) 




Parker et al. 
(2010) 
(1) To assess perceptions of the 
importance of PCC and factors affecting 
the willingness of STD counselors to 
integrate PCC in STD clinics. 








n=140 STD counselors; / 
Age: / 
Years in practice: 
2-5y: 21%, 6-10y: 48%, 
≥ 10y: 31% 
Client: / 
Provider: 
 Good or excellent knowledge of PCC (+) 
 Higher level of responsibility (+) 
 More years of work experience (+)  





(1) To explore the perspective of GPs and 
secondary care health professionals on 
the role of GPs in delivering PC to women 
with diabetes 




(2) Diverse set of GP 




n=15 GPs and secondary 
health care professionals; / 
Age: / 
Years in practice: / 
Client: / 
Provider:  
 Interest in diabetes care (+) 
 Professional responsibility/role: lack of a defined GP role in PCC (-) 
 Awareness through ongoing education and training (+) 
Organizational: 
 Lack of clear division of responsibility and -labor regarding diabetes care 
practices between primary and secondary care (-)  
 Practice protocols regarding PCC (+) 
Societal: 
 Lack of clear guidelines on how to provide PCC and when to make 
referrals (-) 
 Evidence-based information on PC benefits (+) 
 Access to patient information leaflets (+) 
Burris et al. 
(2011) 
(1)To determine whether medical 
providers order folic acid or folic acid-
containing multivitamins for their non-
pregnant female patients of childbearing 
age 




(2) Non-federally office 
based physician practice 
and non-federal hospitals 
Analysis of data 
from two data 
sources NAMCS 
and NHAMCS  




Years in practice: / 
Client: 
 Age (+); women ages 30-34 > women aged 15-19 or 40-44 
 Race/ethnicity (+): race other than white, black or Hispanic 
 Insurance status (+): Medicaid > private insurance or other 
Provider: 





Chuang et al. 
(2012) 
(1) To examine primary care physicians’ 
perceptions of barriers to preventive 
reproductive health care 




(2) Solo private practices 
and hospital-owned 







n=19 rural primary care 
physicians; 47.4% female  
Age: / 
Years in practice: 21y (1–38) 
Client  
 Not initiating discussions about pregnancy planning because of 
indifference to family planning (-)  
Provider: 
 Professional responsibility/role: belief that it is not the primary care 
physician’s role to initiate and discuss pregnancy planning and PCC (-) 
 PCC is no priority (-) 
 Feeling uncertain what they could offer (-) 
Organizational 
 Lack of time (-) 
 A lack of local specialists: lack of access to obstetricians with training in 
managing high-risk pregnancies who may assist PCC, or endocrinologists 
who may assist with management of diabetes (-) 
Societal 
 Rural community norms (-): e.g. accepting unintended pregnancies, early 
childbearing, large families… 
Mazza et al. 
(2013) 
(1) To examine the barriers and enablers 
to the delivery and uptake of PCC 
guidelines from GPs’ perspective using 
theoretical domains related to behavior 
change 










n=22 GPs; 59.1% female 
Age: / 
Years in practice: / 
Client:  
 Not presenting at PC stage (-): unaware of availability and importance of 
PCC (-)  
 Not willing to spend more time and money for multiple consultations (-) 
Provider: 
 Perception of having no opportunity to deliver PCC (-)  
 Beliefs about effectiveness PCC: doubts regarding effectiveness of folic 
acid in preventing NTD’s (-) 
 Other competing preventive care priorities (believing in a potential 
increase in burden on clinics if the number of PCC consultations was 
increased (-) 
Organizational: 
 Time limits on consultation (-)  
 GP and patient resources for PCC: Lack of resources (-); availability of 
PCC resources (e.g. checklists/ patient brochures/ handouts/ waiting 
room posters) (+)  
 Limited access to individual GPs (e.g. long waiting list) (-) 
 Limited number of GPs willing to deliver PCC (-): potential delay for 
patients 
 Potential burden on clinics if PCC consultations increased (-)  
Societal: 
 Lack of GP & patient resources (e.g. evidence based websites) for PCC (-)  
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Power et al. 
(2013) 
(1) To assess barriers to and quality of 
preconception, prenatal and postnatal 
care for diabetic women by obstetrician-
gynecologists 










n=510 ObGyns, / 
Age: / 
Years in practice: 17.5 ± 1.5 y. 
Client: 
 Health status: if a patient had diabetes, physicians were more likely to ask 
about pregnancy plans (+) (descriptive result) 
 Active desire for children (+) (descriptive result) 
Provider:  
• Profession/specialty: Maternal-fetal medicine specialist (+) > non-




et al. (2014) 
(1) To assess the views and engagement of 
health professionals with PCC 




(2) All settings related to 
general practice, 
obstetrics & gynecology, 




n=21 consultants in ObGyn, 
midwives, GPs, community 
based consultants (or clinical 
leads) in sexual and 
reproductive health, sexual 
health specialist nurse; / 
Age: <30y: 28%, 30-34y: 41%, 
35+y: 31% 
Years in practice: / 
Client:   
 Unplanned pregnancies (-) 
 Awareness (+) 
Provider:  
 Professional responsibility/role: PCC is someone else’s responsibility (-) 
 Knowledge (+ -) 
 Confidence (+) 
 Lack of interest (-) 
Organizational: / 
Societal:  
 Constrained resources (-) 
 Financial incentives for delivery of PCC (+) 
Archibald et 
al. (2016) 
(1) To explore stakeholder views about 
offering population-based genetic carrier 
screening for fragile X syndrome 







interviews & focus 
groups 
n=81 health providers (GPs, 
physiotherapists nurses, 
midwives, speech pathologists, 
ObGyns, psychologists, support 
workers, pediatricians, clinical 
geneticists and counselors, 
medical scientists, 
occupational therapists); / 
Age: / 
Years in practice: / 
 
Client: 
 Lack of knowledge and awareness (-) 
 The potential to increase anxiety at a stressful time (-) 
Provider: 
 Lack of knowledge and awareness (-) 
 Support from health care providers (+) 
Organizational: 
 Reduced time for decision-making (-) 
 Limited reproductive options (-) 
 Limited time available to provide pretest counseling (-) 
 A selective approach to offering screening (-) 
 Trained and qualified care providers to offer the test (+) 
 Sufficient resources for managing test-positive results (+) 
Societal:  
 Development of protocols and guidelines (+) 
 Economic evaluations (+) 
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Coll et al. 
(2016) 
(1) Exploring knowledge, attitude and 
practices among health care providers 
regarding PCC, safer conception and 
pregnancy among HIV-infected women 




(2) Urban South Florida – 





n=14 nurse practitioners 
physicians, physician 
assistants, and providing 
ObGyn and HIV care; /  
Age: / 
Years in practice: / 
Client: 
 Lack of knowledge (-) 
 Women do not bring up the topic due to stigmas surround HIV-infected 
women’s desires for children (-) and unplanned pregnancy (-) 
Provider: 
 Competing medical priorities (-) 
 Failure to address fertility desires (-) 
 Limited knowledge/understanding of PC issues (-) 
Organizational: 
 Time constraints (-) 
 Lack of provider resources for HIV-infected women (-) 
Societal: / 
McPhie et al. 
(2016) 
(1) To identify barriers to providing 
preconception weight management 
(2) PC weight management 
Cross-sectional, 
qualitative 




n=20 health providers with 
expertise in maternal and 
child health (primary health 
practitioners, midwives, 
stakeholders working in 




Years in practice: / 
Client:  
 Lack of awareness of the importance of PC health and weight: especially 
women who are not planning on becoming pregnant (-) 
 Unplanned pregnancies (-) 
Provider: 
 Professional responsibility/role: conflicting ideas about who should be 
responsible for providing PCC (-) 
 Sensitive nature of the topic (-) 
 Lack of confidence to handle sensitive conversations (-) 
 Limited access to women of childbearing age who plan to conceive: 
misconception about prevalence of unplanned pregnancies and 
impossible to determine which women will become pregnant and when 
(-)  
Organizational: 
 No scope in their role or the current health care system (e.g. due to time 
constraints) (-) 
Societal:  
 No scope in their role or the current health care system (e.g. due to time 
constraints) (-) 
Ojukwu et al. 
(2016) 
(1) To examine GPs knowledge, attitudes, 
and views towards preconception health 
and care in the general practice setting 
(2) General PCC 
Cross-sectional, 
qualitative  
(1) UK  





N=7 GPs; 42.8% female 
Age: / 
years in practice: 13.7y  
Client: 
 Lack of attendance for health care before pregnancy (-): unplanned 
pregnancies, ethnic populations 
 Lack of knowledge (-) 
 Lack of perceived need (-) 
Provider: 
 Lack of motivation (-) 
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 ‘Nanny state’ indicating personal behavior (-) 
Organizational: 
 Lack of time (-) 
 Financial constraints (-) 
Societal: / 
van Voorst et 
al. (2016) 
(1) To assess current activities, perceptions 
and prerequisites for delivery of PCC  
(2) General PCC 
Cross-sectional, 
quantitative 
(1) the Netherlands 




n=699 GPs and midwives; 
69.6% female 
Age: 41y (23–66)   
Years in practice: / 
Client: 
 Mentioning desire to become pregnant (+) (descriptive result) 
 After miscarriage (+) (descriptive result) 
 Apparent risk for adverse reproductive outcomes (+) (descriptive result) 
 Postnatal check-up (+) (midwives – descriptive result)  
 Prescription medication, discussing contraception and follow-up chronic 
disease (+) (GPs – descriptive result) 
Provider : 
 Profession/specialty: GPs (+) > midwives in performing PCC consultation; 
midwives > GPs in assessing PCC risk factors 
 Perceptions (-): PCC only for women with high risks, PCC medicalised 
preconception period, PCC without women asking for it was 





(1) To explore the knowledge and practice 
of GPs regarding PC and gestational 
weight management 
(2) PC weight management (in women 
having overweight, obesity or women who 














an open question 
(qualitative) 
n= 200 GPs; / 
Age: <30y: 2%, 30-39y: 26%, 
40-49y: 23%, 50-59y: 35%, 
60+y: 15% 
Years in practice: <4y: 11%, 4-





 Health status: GPs more often discuss weight management with 
overweight or obese women (+) (descriptive result); if women present 
preconception, it is often related to infertility (+) 
 Rarely presenting for PCC (-) 
Provider: 
 Lack of opportunity to provide PCC (-) 
 Lack of awareness: not knowing what PCC involves and the benefits of 





(1) To examine health care professionals' 
views of their role and responsibilities in 
providing PCC and identify barriers that 
affect the delivery and uptake of PCC 
(2) General PCC 
Cross-sectional, 
qualitative 
(1) The Netherlands  
(2) One university hospital 




n=20 midwives, GPs, 
specialists; / 
Age: / 
Years in practice: / 
 
Client:  
 Unfamiliarity with PCC (-) 
 Limited awareness about importance of PCC (-) 
 Low socioeconomic women are hardest to reach (-) 
 Not willing to invest time and effort (-) 
Provider: 
 Unfamiliarity with PCC (-) 
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 Lack of knowledge of PCC (-) 
 Ethical barriers (-): tension between personal beliefs about pregnancy 
and the wellbeing of the future child on the one hand  the 
professional responsibility to provide the best care possible for patients 
while respecting the reproductive autonomy of the future parents on the 
other hand                   
Organizational: 
 Time consuming (-): PCC is a new form of care, a substantial amount of 
risk factors should be addressed, competing preventive care which also 
needs to be delivered 
 Poor or lack of communication between different health care disciplines 
that offer PCC (-) 
Societal: 
 No financial compensation (-): lack of a fee in combination with labor 
intensiveness  
Poels et al. 
(2017) 
(1) To identify bottlenecks and solutions 
for the delivery of PCC from a HC 
providers’ perspective 
(2) General PCC 
Cross-sectional, 
qualitative  
(1) The Netherlands  




n=30 health providers 
(gynecologists, midwives, 
preventive child health care, 
fertility specialists, maternity 
care, GPs, dietician, 
physiotherapists, patient 
advocacy, municipal policy 
officer; / 
Age: / 
Years in practice: / 
Client: 
 Lack of attendance for health care before pregnancy due to  
unawareness (-) and poor understanding of personal risks (-) 
 High-risk groups (low socioeconomic status, non-western ethnicity or 
living in deprived areas) due to ignorance, lack of self-knowledge and 
inadmissibility for PC information (-) 
Provider: 
 Role/responsibility: unclear who should be the entitled provider for PCC 
(-) 
 Profession/specialty: midwives less access to women with childbearing 
plans, but most willing to provide PCC; GPs have more access to women 
with childbearing plans, but less interested in providing PCC 
 Lack of awareness and knowledge (-) 
 Not being convinced of the importance, need, benefits and efficacy of 
PCC (-) 
 Lack of experience (-) 
Organizational: 
 Role/responsibility: unclear who should be the entitled provider for PCC 
(-) 
 PCC consults are time consuming (time constraints) (-) 
 Limited collaboration and referrals between health care providers with 
regard to PCC due to lack of awareness of PCC and existing tension 




Abbreviations: PC: preconception; PCC: preconception care; CF: cystic fibrosis; FA: folic acid; fam/gen: family/general; FamPhys; family physician; FAS: fetal alcohol syndrome; FASD: fetal alcohol spectrum disorders; GP: general practitioner; NTD: 
neural tube defects; ObGyns: obstetrician-gynecologists; STD: sexually transmitted diseases.  
 Lack of tools/guidelines for PCC (-) 
 Lack of overview of collaboration partners (-) 
 Education: formal professional education on PCC falls short (midwives) 
(-) 
 Absence of a costing structure (financial constraints) (-) 
Bortolus et 
al. (2017) 
(1) To investigate attitudes and behaviors 
of Italian women of childbearing age and 
health care professionals regarding 
preconception health 




(2) Hospital setting 
Focus group 
interviews 
n=12 health providers with 
expertise in a mother and 
child health field (neonatal 
nurses, hospital midwives, 
ObGyns, pediatrician); 100% 
female 
Age: 38.4y (29-52) 
Years in practice: 13.9y (4-32) 
Client: 
 Not initiating discussions about preconception health (-) 
Provider: 
 Role/responsibility: unclear who should be the entitled provider for PCC 
(-) 
Organizational: 
 PCC consults are time consuming (time constraints) (-) 
Societal: / 
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All included research articles (n = 31) were published in English between 2003 and 2017. This review discussed 
17 quantitative studies including 16 cross-sectional study designs (Baars, 2004; Heyes, 2004; Morgan, 2004; 
Poppelaars, 2004; Tough, 2004; Morgan et al., 2006; Tough, 2006; Williams, 2006; Tough, 2007; Abu-Hammad, 
2008; Tough, 2008; Bonham, 2010; Parker, 2010; Burris, 2011; Power, 2013; van Voorst, 2016), and one 
transverse correlational study design (Miranda, 2003); 13 qualitative studies (McClaren, 2008; Schwarz, 2009; 
Mortagy, 2010; Chuang, 2012; Mazza, 2013; Stephenson et al., 2014; Archibald, 2016; Coll, 2016; McPhie, 2016; 
Ojukwu, 2016; Bortolus, 2017; M'Hamdi, 2017; Poels, 2017); and one mixed method design (Fieldwick, 2017). The 
studies were conducted in a variety of settings, including general / university / public / private hospitals, 
private practices, and primary care settings in the field of obstetrics and gynecology, pediatrics, midwifery, and 
family practice in particular. The majority of the studies were conducted in the USA (n = 10) (Morgan, 2004; 
Morgan et al., 2006; Williams, 2006; Schwarz, 2009; Bonham, 2010; Parker, 2010; Burris, 2011; Chuang, 2012; 
Power, 2013; Coll, 2016), the Netherlands (n = 5) (Baars, 2004; Poppelaars, 2004; van Voorst, 2016; M'Hamdi, 
2017; Poels, 2017), Canada (n = 4) (Tough, 2004; Tough, 2006; Tough, 2007; Tough, 2008), the UK (n = 4) (Heyes, 
2004; Mortagy, 2010; Stephenson et al., 2014; Ojukwu, 2016), and Australia (n = 4) (McClaren, 2008; Mazza, 
2013; Archibald, 2016; McPhie, 2016). Sample size, referring to the total number of health care providers 
included, ranged from small-scale studies (n = 7) to large-scale studies (n = 2101).  
Thirteen publications focused on general PCC (Heyes, 2004; Morgan et al., 2006; Tough, 2006; Parker, 2010; 
Chuang, 2012; Mazza, 2013; Power, 2013; Stephenson et al., 2014; Ojukwu, 2016; van Voorst, 2016; Bortolus, 2017; 
M'Hamdi, 2017; Poels, 2017), six studies on preconception genetic screening (e.g. cystic fibrosis carrier 
screening, fragile X syndrome) (Baars, 2004; Morgan, 2004; Poppelaars, 2004; McClaren, 2008; Bonham, 2010; 
Archibald, 2016), four studies on preconception folic acid supplementation (and multivitamins) (Miranda, 2003; 
Williams, 2006; Abu-Hammad, 2008; Burris, 2011), three studies on preconception alcohol use (e.g. abstinence, 
fetal alcohol spectrum disorder prevention) (Tough, 2004; Williams, 2006; Tough, 2007; Tough, 2008), one 
study on weight management (McPhie, 2016), and one study on teratogenic medications (Schwarz, 2009). Few 
publications focused on PCC in specific subpopulations e.g. women with diabetes (n = 1) (Mortagy, 2010), HIV-
infected women (n = 1) (Coll, 2016), and women suffering from overweight or obesity (n = 1) (Fieldwick, 2017). 
 
Methodological quality of the studies included  
A summary of the quality assessment of the included quantitative studies is displayed in Table 3, in Table 4 for 
studies with a qualitative approach, and in Table 5 for mixed methods studies. In general, the overall 
methodological quality of the quantitative studies was weak to moderate. A considerable risk of selection bias 
was present in half of these studies. Five studies mentioned the potential influence of confounding factors 
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(Baars, 2004; Tough, 2004; Morgan et al., 2006; Bonham, 2010; Burris, 2011). Data collection methods were 
evaluated as moderately valid and/or reliable in only two studies (Miranda, 2003; Baars, 2004). Few studies 
reported on power calculation (n = 4), and nine articles did not report on how they handled missing data 
(Miranda, 2003; Baars, 2004; Heyes, 2004; Morgan, 2004; Poppelaars, 2004; Morgan et al., 2006; Tough, 2007; 
Power, 2013; van Voorst, 2016). However, in all studies, the main results of statistical analysis were 
unambiguously reported, the statistical methods were appropriate, and the results-section reported on all 
outcomes measures mentioned in the method-section.  
With regard to the qualitative studies, the articles generally showed good methodological quality. All 
qualitative studies had a clear statement of aims, an appropriate methodology and data collection, an 
appropriate recruitment strategy, a clear statement of findings, and were considered to be valuable research. 
Nevertheless, in one study (McPhie, 2016), the presence of an appropriate design could not be evaluated. Three 
articles did not sufficiently report on rigorousness of the data analysis (McClaren, 2008; Stephenson et al., 
2014; Bortolus, 2017). Only two research articles clearly considered the relationship between the researcher 
and the participants (McPhie, 2016; Poels, 2017). Ethical issues were inadequately discussed in four qualitative 
studies (McClaren, 2008; Mortagy, 2010; Chuang, 2012; Stephenson et al., 2014).  
One article with a relevant mixed method design, integrating both qualitative and quantitative data, was 
included (Fieldwick, 2017). Nevertheless, the study inappropriately considered the limitations of this 
integration. The qualitative part was based on relevant data sources, and an adequate data analysis process. 
The relation between the findings and the context as well as the researchers’ influence were, however, 
inadequately considered. The quantitative part was characterized by inappropriate measurements, and the 
absence of an acceptable response rate. The sampling strategy was found to be relevant, and the presence of a 
representative sample could not be evaluated. 
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aSample size or power calculation; bCharacteristics of study participants extensively described; cMain results of statistical analysis unambiguously reported; dStatistical methods appropriate; eMissing data handled in an 









Q1a Q2b Q3c Q4d Q5e Q6f 
Miranda et al. 2003 Weak Moderate Weak Moderate NA No Yes Yes Yes NR Yes 
Baars et al. 2004 Moderate Moderate Strong Moderate NA No Yes Yes Yes NR Yes 
Heyes et al. 2004 Moderate Moderate Weak Weak NA No Partially Yes Yes NR Yes 
Morgan et al. 2004 Moderate Moderate Weak Weak NA Yes Yes Yes Yes NR Yes 
Poppelaars et al. 2004 Moderate Moderate Weak Weak NA No Yes Yes Yes NR Yes  
Tough et al. 2004 Weak Moderate Strong Weak NA No Yes Yes Yes Yes Yes 
Morgan et al. 2006 Moderate Moderate Strong Weak NA Yes Yes Yes Yes NR Yes 
Tough et al. 2006 Weak Moderate Weak Weak NA Yes Yes Yes Yes Yes Yes 
Williams et al. 2006 Moderate Moderate Weak Weak NA No Yes Yes Yes Yes Yes 
Tough et al. 2007 Weak Moderate Weak Weak NA No No Yes Yes NR Yes 
Abu-Hammad et al. 2008 Weak Moderate Weak Weak NA No Yes Yes Yes Yes Yes 
Tough et al. 2008 Weak Moderate Weak Weak NA Yes Yes Yes Yes Yes Yes 
Bonham et al. 2010 Weak Moderate Moderate Weak NA No Yes Yes Yes Yes Yes 
Parker et al. 2010 Moderate Moderate Weak Weak NA No Yes Yes Yes Yes Yes 
Burris et al. 2011 Moderate Moderate Strong Weak NA No Yes Yes Yes Yes Yes 
Power et al. 2013 Weak Moderate Weak Weak NA No Partially Yes Yes NR Yes 
van Voorst et al. 2016 Weak Moderate Weak Weak NA No Yes Yes Yes No Yes 




Table 4. Summary of the quality assessment of the included qualitative studies using the Critical Appraisal Skills Programme (CASP) for Qualitative Studies 
 Clear 
statement 
























McClaren et al. 2008 Yes Yes Yes Yes Yes Can’t tell No No Yes Valuable 
Schwarz et al. 2009 Yes Yes Yes Yes Yes Can’t tell Yes Yes Yes Valuable 
Mortagy et al. 2010 Yes  Yes Yes Yes Yes Can’t tell Can’t tell Yes Yes Valuable 
Chuang et al. 2012 Yes Yes Yes Yes Yes Can’t tell Can’t tell Yes Yes Valuable 
Mazza et al. 2013 Yes Yes Yes Yes Yes Can’t tell Yes Yes Yes Valuable 
Stephenson et al. 2014 Yes Yes Yes Yes Yes Can’t tell Can’t tell No Yes Valuable 
Archibald et al. 2016 Yes Yes Yes Yes Yes Can’t tell Yes Yes Yes Valuable 
Coll et al. 2016 Yes Yes Yes Yes Yes Can’t tell Yes Yes Yes Valuable 
McPhie et al. 2016 Yes Yes Can’t tell Yes Yes Yes Yes Yes Yes Valuable 
Ojukwu et al. 2016 Yes Yes Yes Yes Yes Can’t tell Yes Yes Yes Valuable 
M’hamdi et al. 2017 Yes Yes Yes Yes Yes Can’t tell Yes Yes Yes Valuable  
Poels et al. 2017 Yes Yes Yes Yes Yes Yes Yes Yes Yes Valuable 
Bortolus et al. 2017 Yes Yes Yes Yes Yes Can’t tell Yes No Yes Valuable 
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Table 5. Summary of the quality assessment of the included mixed methods studies using the Mixed Methods Appraisal Tool (MMAT) for Mixed Methods Studies 

























































































































































































































































Fieldwick et al. 2017    Can’t  
      tell 
Yes Yes Yes No No     Yes Can’t  
   tell 
No No Yes Yes No 
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Provider factors as facilitators or barriers to the provision of PCC 
Most provider facilitators and barriers were related to the professional responsibility. Being confused about 
who should (be the entitled provider to) deliver PCC was a frequently reported barrier (Heyes, 2004; Tough, 
2004; Mortagy, 2010; Chuang, 2012; Stephenson et al., 2014; Bortolus, 2017; Poels, 2017). Conversely, the belief 
that having a responsibility in PCC facilitated the provision of PCC (Tough, 2004; Parker, 2010).  
The intention to provide PCC appeared to depend on the HCPs’ profession or specialty, although research 
findings were often inconsistent. HCPs in obstetrics and gynecology (ob/gyn) practice settings, including 
obstetrician–gynecologists (Morgan, 2004; Williams, 2006; Burris, 2011), maternal-fetal medicine specialists 
(Power, 2013), and midwives (Poels, 2017) tended to be more involved in PCC compared with HCPs in non–
ob/gyn practice settings such as gynecologists only (Morgan, 2004; Burris, 2011) and general practitioners 
(Williams, 2006; Poels, 2017). Some studies, however, observed a greater PCC–engagement among family 
physicians in comparison with midwives and obstetricians (Tough, 2004; van Voorst, 2016). In addition, the 
intention to provide PCC seemed to depend on which PCC aspect was dealt with. Obstetrician-gynecologists 
seemed to discuss Pap testing and pregnancy related issues (including folic acid, smoking, drug use, sexual 
abuse) more frequently than family physicians, while family physicians tended to handle mental health, 
depression, and workplace stress related topics more often (Tough, 2006). Midwives seemed to assess PCC risk 
factors more regularly compared with general practitioners (Poels, 2017). Moreover, nurse practitioners in 
ob/gyn settings were most likely to talk about folic acid while family physicians were least likely to discuss the 
topic (Williams, 2006). 
Having good knowledge on PCC was also identified as one of the main facilitators to provide PCC (Miranda, 
2003; Tough, 2004; Parker, 2010; Stephenson et al., 2014; Archibald, 2016; Coll, 2016; M'Hamdi, 2017; Poels, 
2017). By contrast, lack of awareness of PCC and unfamiliarity with PCC (e.g. not knowing what PCC involves 
and what the benefits of PC interventions are) were identified as barriers to the provision of PCC (Archibald, 
2016; Fieldwick, 2017; M'Hamdi, 2017; Poels, 2017).  
Another influencing factor seemed to be a HCP’s personal attitude; those considering PCC as a high priority 
more frequently provided PCC (Heyes, 2004; Morgan et al., 2006) than those having negative perceptions and 
not being convinced of the importance, need, benefits and efficacy of PCC (Chuang, 2012; Mazza, 2013; van 
Voorst, 2016; Poels, 2017). Perceiving PCC as specialized rather than routine care was also a barrier for the 
provision of PCC (Morgan et al., 2006). One study identified lack of motivation as a barrier (Ojukwu, 2016). 
Being interested or not might have a stimulating (Mortagy, 2010) or restraining influence (Stephenson et al., 
2014) on the provision of PCC.  
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The HCP’s perception of having no opportunity to deliver PCC was also found to be a considerable barrier for 
the provision of PCC (Mazza, 2013; Fieldwick, 2017). Some professionals experienced a limited access to women 
of childbearing age who plan to conceive (McPhie, 2016). Competing priorities (e.g. medical, preventive) might 
also discourage professionals to engage in PCC (Mazza, 2013; Coll, 2016).   
Some studies cited communication problems as a barrier. HCPs might experience some difficulties in 
addressing the topic of pregnancy intentions or fertility desires (Schwarz, 2009; Coll, 2016), or did not routinely 
ask clients for it (Schwarz, 2009). The sensitive nature of the topic also seemed to prevent professionals in 
beginning a PC-conversation with their clients (McPhie, 2016), which may be attended by a lack of confidence 
(McPhie, 2016). Having good or a lack of confidence (Chuang, 2012; Stephenson et al., 2014), as well as having 
more or less (years of work) experience in providing PCC (Morgan, 2004; McClaren, 2008; Bonham, 2010; Poels, 
2017) were also found to be either a facilitator or barrier. Moreover, lack of training seemed to hamper HCPs 
(Heyes, 2004). 
Several articles mentioned that a HCP’s workplace influences the provision of PCC; those working in a 
university, teaching, or residency training environment (Bonham, 2010), and coming from areas with high 
levels of morbidity (Parker, 2010) were more likely to engage in PCC. Urban providers tended to discuss folic 
acid more often than providers in rural areas (Tough, 2008). Another facilitating factor was having clients of 
high risk groups; health care providers seeing lower income clients, and whose practice consisted of at least 
10% minorities tended to be more inclined to provide PCC (Williams, 2006). Two studies found a positive 
association between female professionals and the provision of PCC (Heyes, 2004; Tough, 2006).  
The following facilitating HCP factors were mentioned in only one study: provider who personally took 
multivitamin (Williams, 2006); being nonreligious compared to reformed (Poppelaars, 2004); obtaining 
information from medical journals (Tough, 2004); support from other health care providers (Archibald, 2016); 
and being uncertified (Abu-Hammad, 2008). Experiencing ethical barriers (M'Hamdi, 2017) was considered to 
be an additional barrier related to the provision of PCC.   
Client factors as facilitators or barriers to the provision of PCC 
A total of 14 studies identified contact with clients only after conception as the main barrier for HCPs to deliver 
PCC. This implies clients who do not present (whether consciously or not e.g. due to being unaware of 
availability and importance of PCC) at preconception stage (Mazza, 2013; Ojukwu, 2016; Fieldwick, 2017; Poels, 
2017), and those having unplanned pregnancies (Heyes, 2004; Stephenson et al., 2014; Coll, 2016; McPhie, 2016; 
Ojukwu, 2016). The aforementioned barrier also implies communication difficulties; the perception that clients 
are not thinking about having children (McClaren, 2008) or do not (want to) initiate discussions about 
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pregnancy planning or preconception health, dissuaded HCPs from providing PCC (Heyes, 2004; Schwarz, 2009; 
Chuang, 2012; Bortolus, 2017). By contrast, client request (Morgan, 2004; Morgan et al., 2006), and mentioning 
the desire to become pregnant (Morgan, 2004; Power, 2013; van Voorst, 2016) incited HCPs to offer PCC.   
Several barriers related to the client’s personal attitude, seemed to negatively influence the degree to which 
HCPs are willing to provide PCC, including clients who are not willing to invest time, money, and effort in 
preconception consultations (Mazza, 2013; M'Hamdi, 2017), not interested in discussing PCC-related topics 
(Tough, 2004), perceiving PCC as less needed (Ojukwu, 2016) or important (Heyes, 2004), and less attending 
for health care before pregnancy due to poor understanding of personal risks (Poels, 2017).  
The client’s lack of knowledge on PCC was considered as another impeding factor (Archibald, 2016; Coll, 2016; 
Ojukwu, 2016). Health care providers also seemed to be susceptible to the extent to which clients are aware of 
PCC or otherwise. While awareness can be seen as a facilitating factor (Stephenson et al., 2014), the client’s 
lack of or limited awareness about the availability and importance of PCC were identified as discouraging 
factors in the provision of PCC (Mazza, 2013; Archibald, 2016; McPhie, 2016; M'Hamdi, 2017; Poels, 2017).    
Furthermore, HCPs mentioned the negative influence of the client’s status, especially those belonging to high 
risk groups (e.g. low socioeconomic status, living in deprived areas) (M'Hamdi, 2017). Those clients might be 
hardest to reach due to lack of self-knowledge, ignorance, and inadmissibility for preconception information 
(M'Hamdi, 2017; Poels, 2017). The client’s ethnicity or race might either hamper or stimulate HCPs to provide 
PCC. Health care providers were more likely to discuss preconception-related topics if their clients were Jewish 
(Abu-Hammad, 2008), if the client’s race was black (Bonham, 2010), or other than white, black or Hispanic 
(Burris, 2011). Physicians caring for Native / Aboriginal clients were more likely to inform their clients about 
drinking prior to pregnancy (Tough, 2007). One study identified a non-western ethnicity as a possible barrier 
for HCPs (Poels, 2017).   
Several studies named the potential psychosocial impact for clients as a discouraging factor for HCPs to 
provide PCC, including the potential to increase anxiety (related to specific information, e.g. teratogenic risk of 
certain medications) (Schwarz, 2009; Archibald, 2016), as well as the potential to cause stress on relationships 
(McClaren, 2008). Existing stigmas among clients might also hamper HCPs to initiate PCC (McClaren, 2008; Coll, 
2016). However, other articles found that the client’s health status may trigger HCPs to discuss PCC-related 
topics. A family history of cystic fibrosis, having a partner who has cystic fibrosis or is a known carrier (Morgan, 
2004), suffering from diabetes (Power, 2013) or a chronic disease (van Voorst, 2016), having experienced a 
miscarriage (van Voorst, 2016), having infertility problems (Fieldwick, 2017), taking medicines (e.g. 
contraception) (van Voorst, 2016), or having overweight or obesity (Fieldwick, 2017) were mentioned as 
facilitating factors.  
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The following facilitating client factors were mentioned in only one or two studies: the client’s insurance 
status (i.e. having a private or other insurance) (Burris, 2011), gender (i.e. female clients) (Bonham, 2010), and 
age (clients aged 30-34) (Bonham, 2010; Burris, 2011).  
Organizational factors as facilitators or barriers to the provision of PCC 
The main organizational factors were related to resources. Especially lack of time was found to be a major 
barrier for HCPs to provide PCC (Heyes, 2004; Tough, 2007; McClaren, 2008; Tough, 2008; Schwarz, 2009; 
Chuang, 2012; Mazza, 2013; Archibald, 2016; Coll, 2016; McPhie, 2016; Ojukwu, 2016; Bortolus, 2017; M'Hamdi, 
2017; Poels, 2017). Those time constraints refer to e.g. the decision-making process (Archibald, 2016), the 
provision of pretest counselling (Archibald, 2016), and other competing preventive care which also needs to be 
delivered (M'Hamdi, 2017). HCPs in the study of McPhie et al. (2016) considered limited available time as the 
reason why there is no scope for PCC in both their role and the current health care system. Other resource-
related barriers were lack of money (Heyes, 2004; Ojukwu, 2016), lack of space (Heyes, 2004), lack of patient / 
provider resources for PCC (Mazza, 2013; Coll, 2016), and lack of manpower (Heyes, 2004). The latter includes a 
limited number of general practitioners (willing) to deliver PCC (Mazza, 2013), and a lack of (access to) local 
specialists or general practitioners (e.g. long waiting list) (Chuang, 2012; Mazza, 2013). Conversely, the 
availability of PCC resources (e.g. checklists, patient brochures, handouts, waiting room posters), as well as 
trained and qualified care providers were identified as organizational facilitators (Schwarz, 2009; Mazza, 2013; 
Archibald, 2016). 
HCPs tended to be less inclined to provide PCC if there was poorly formatted information (Tough, 2007; Tough, 
2008), or if they experienced difficulties in finding clinically relevant information (e.g. on medications’ 
teratogenicity) (Schwarz, 2009). Disposing of the necessary aids regarding PCC (e.g. online references, 
computerized decision support, practice protocols), however, stimulated HCPs to engage in PCC (Schwarz, 
2009; Mortagy, 2010).  
Besides the potential negative influence of resource- and information-related factors, a lack of clear division 
of responsibility concerning PCC was regarded as another barrier; some HCPs still found it unclear who should 
be the entitled provider for PCC (Mortagy, 2010; Poels, 2017). HCPs also mentioned that PCC (consultations) 
might cause burden on organizational level owing to e.g. an added workload (Heyes, 2004; Mazza, 2013).  
Only Baars et al. (2004) identified the provision of genetic counseling in an HCP’s own practice as an 
facilitating factor on organizational level. Limited reproductive options, a selective approach to offering 
screening (Archibald, 2016), limited collaboration and referrals between HCPs regarding PCC, and existing 
tension between different health care disciplines (Poels, 2017) were identified once as organizational factors 
that discourage HCPs to provide PCC. 
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Societal factors as facilitators or barriers to the provision of PCC 
Societal barriers and facilitators were particularly related to the availability of resources, guidelines, and 
reimbursement. The degree to which HCPs are triggered to deliver PCC seemed to depend on having access to 
educational materials for patients (e.g. information leaflets) and professional resources (e.g. evidence based 
websites) or not (Schwarz, 2009; Mortagy, 2010; Mazza, 2013; Stephenson et al., 2014). HCPs need a society in 
which patient information and evidence-based guidelines for PCC are available (Heyes, 2004; Mortagy, 2010) 
and being developed (Archibald, 2016). A lack of PCC-related tools and guidelines were seen as discouraging 
factors to provide PCC (Mortagy, 2010; Poels, 2017). Being reluctant to provide PCC can also be attributed to 
financial constraints, including the absence of a costing structure (Poels, 2017), and the lack of a financial 
compensation for PCC (Schwarz, 2009; M'Hamdi, 2017). A society that equips financial incentives, by contrast, 
might entice HCPs into providing PCC to their clients (Stephenson et al., 2014). In the study of Archibald et al. 
(2016) HCPs also identified the performance of economic evaluations of PCC as a facilitating factor. 
The following additional societal barriers were mentioned in only one study: rural community norms (e.g. 
accepting early childbearing, unintended pregnancies) (Chuang, 2012), poor or lack of communication between 
different health care disciplines that offer PCC (M'Hamdi, 2017), lack of formal professional education on PCC 
(Poels, 2017), lack of overview of collaboration partners (Poels, 2017), and the organization of the current 
health care system (e.g. time constraints) (McPhie, 2016). 
DISCUSSION 
The aim of this review was to provide an overview of barriers and facilitators that could influence the provision 
of PCC by HCPs. Thirty-one studies were included in this review. Findings of this review suggest that the 
provision of PCC is influenced by several client, provider, organizational, and societal factors. Most of the 
factors influencing the provision of PCC were identified as barriers, which might explain why the provision of 
PCC is low. The majority of the reported barriers were situated at client level (e.g. not contacting a HCP in the 
preconception stage, negative attitude and lack of knowledge of PCC), and HCP level (e.g. unfavorable attitude 
and lack of knowledge of PCC, not working in the field of obstetrics and gynecology, and lack of clarity on the 
responsibility for the provision of PCC). The aforementioned barrier was one of the most reported barriers in 
the provision of PCC (Heyes, 2004; Tough, 2004; Schwarz, 2009; Mortagy, 2010; Chuang, 2012; Stephenson et al., 
2014; McPhie, 2016; Bortolus, 2017; M'Hamdi, 2017; Poels, 2017). Several studies found that HCPs perceive PCC as 
the responsibility of other HCPs rather than their own responsibility. This lack of clarity of responsibility can be 
explained by the fact that PCC is still an emerging topic. In 2006, the Centers for Disease Control and 
Prevention (CDC) were one of the first to develop recommendations to improve preconception health and care 
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(Johnson et al., 2006). Since then, more attention has been given to PCC with an increased research activity 
and development of national and global guidelines (Jack et al., 2008; World Health Organization, 2012; Shawe, 
2014). However, there is still a lack of clarity regarding who should provide PCC. Most studies and guidelines 
recommend a shared responsibility between all healthcare providers who have contact with women, from 
obstetricians/gynecologists to general practitioners, pediatricians, family practice physicians, midwives, nurses, 
(advanced) midwife/nurse practitioners, and so on (Johnson et al., 2006; Shawe, 2014). The fact that a lot of 
healthcare providers are responsible for providing preconception care may reduce the sense of individual 
responsibility and efforts, and may eventually lead to a situation where nobody provides it.   
Another frequently reported barrier was the lack of client initiative in the preconception stage to discuss 
pregnancy planning or preconception health due to unplanned pregnancies and lack of awareness (Heyes, 
2004; Morgan, 2004; Schwarz, 2009; Chuang, 2012; Mazza, 2013; Stephenson et al., 2014; Coll, 2016; McPhie, 
2016; Ojukwu, 2016; van Voorst, 2016; Bortolus, 2017; Fieldwick, 2017; Poels, 2017). The perception of women as 
main initiators of a dialogue about pregnancy planning and preconception health may result from the belief 
that PCC is the responsibility of others, including women’s responsibility (Goossens et al., 2014). Another 
explanation is that HCPs hesitate to pose personal questions about women’s reproductive plans because they 
belief these questions are sensitive or embarrassing. Yet, literature suggests that the majority of clients 
appreciate a discussion about their reproductive plans and health (Stern et al., 2013). In addition, the research 
of Wendt and colleagues suggests that women may experience difficulties in raising a conversation about 
sexual health issues themselves, and therefore, would find it easier if a HCP would initiate a dialogue about 
these matters (Wendt et al., 2007). 
Limited resources were frequently reported barriers at the organizational and societal level. At the 
organizational level, lack of time was found to be a major barrier for the provision of PCC. Previous research 
also identified lack of time and heavy workload as one of the most important factors that prevented HCPs 
from providing health promotion and prevention (Luquis and Paz, 2015). A study in six European countries 
found that mean consultation length in general practices was 10.7 minutes (Deveugele et al., 2002). Given the 
restricted amount of time, the opportunities to discuss preconception health promotion may be limited, as 
physicians need to spend their time discussing more urgent care issues. A possible solution to lack of physician 
time is to use a team-based PCC approach in which midwives and nurses, and health educators are responsible 
for general preconception health promotion, and advanced nurse/midwife practitioners and physicians address 
the more complicated cases.  
Lack of reimbursement for PCC, tools and guidelines were the main societal barriers for the provision of PCC. 
These barriers were also frequently reported in other studies on factors influencing the provision of preventive 
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health services and health promotion (Luquis and Paz, 2015). Clear evidence-based guidelines, and education 
materials and tools might support the provision of PCC.  
This systematic review has some limitations. First, a number of methodological issues and potential biases 
were identified in the included studies. More than half of the quantitative studies had a considerable risk of 
selection bias due to low response rates (Tough, 2004; Tough, 2006; Tough, 2007; Tough, 2008; Bonham, 2010; 
van Voorst, 2016; Fieldwick, 2017) and convenience sampling (Miranda, 2003). Furthermore, only two 
quantitative studies used a validated and reliable data collection method (Miranda, 2003) (Baars, 2004), and 
only Morgan et al. (2004, 2006) and Tough et al. (2006, 2008) performed a sample size or power calculation. 
Some of the qualitative studies had a relatively small and heterogeneous sample of HCPs (Mortagy, 2010; Coll, 
2016; Ojukwu, 2016; Bortolus, 2017), and a rather short interview duration (Coll, 2016; McPhie, 2016). In 
addition, the authors critically considered their role as researcher and the potential bias and influence during 
the data collection in only two qualitative studies (McPhie, 2016; Poels, 2017). The aforementioned 
methodological concerns may affect the validity of the study findings. Second, physicians (e.g. GPs and 
obstetricians-gynecologist) were overrepresented in this review with 14 studies focusing on physicians only 
(Miranda, 2003; Baars, 2004; Morgan, 2004; Morgan et al., 2006; Tough, 2006; Tough, 2007; Abu-Hammad, 
2008; Bonham, 2010; Burris, 2011; Chuang, 2012; Mazza, 2013; Power, 2013; Ojukwu, 2016; Fieldwick, 2017), and 
16 studies included both physicians and non-physicians health care providers (e.g. midwives and nurses) 
(Heyes, 2004; Poppelaars, 2004; Tough, 2004; Williams, 2006; McClaren, 2008; Tough, 2008; Schwarz, 2009; 
Mortagy, 2010; Stephenson et al., 2014; Archibald, 2016; Coll, 2016; McPhie, 2016; van Voorst, 2016; Bortolus, 
2017; M'Hamdi, 2017; Poels, 2017). Therefore, findings might be less generalizable to non-physician health care 
providers. In addition, due to heterogeneity in study characteristics, including content of PCC (PCC in general or 
a specific care domain), target population (general population or subgroups of the population), study country, 
and health care setting, findings may be less generalizable to a broader context. Third, this heterogeneity in 
methodology and content of PCC made it impossible to perform a meta-analysis, which would have allowed us 
to learn more about associated factors of the provision of PCC. Finally, we did not search for grey literature. 
Therefore, it is possible that some studies might have been missed due to publication bias. 
CONCLUSION 
To overcome the different client, provider, organizational, and societal barriers, it is necessary to develop and 
implement multilevel interventions (Bartholomew Eldrigde et al., 2016). At the client level, developing and 
implementing preconception mass media campaigns with e.g. posters, leaflets, TV spots, mobile applications, 
and evidence-based websites could improve people’s attitude, awareness, and knowledge about preconception 
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health (Poels et al., 2017; Toivonen, 2017). However, this does not guarantee a preconception lifestyle change 
(Delissaint and McKyer, 2011; Toivonen, 2017). Therefore, it is important to gain insight in which determinants 
are associated with the intention to prepare for pregnancy (Toivonen, 2017). The study of intentions to prepare 
for pregnancy may also be more enlightening than measuring knowledge or attitude alone to assess the 
effectiveness of a preconception campaign (Toivonen, 2017). In addition, most preconception interventions 
focus on women only (Toivonen, 2017). Yet, preconception health is considered as a shared responsibility 
between women and men, therefore, future research should target both future parents (Toivonen, 2017). At 
provider level, there is a need to define the role and responsibility of the different HCPs in providing PCC. A 
team-based PCC approach with general PCC provided by nurses and midwives, and specialized individual PCC 
provided by advanced nurse/midwife practitioners and physicians should be further explored. In addition, 
further research should be undertaken to investigate barriers and enablers to provide PCC among non-
physician HCPs (e.g. midwives, nurses, health educators) as none of the included studies focused solely on 
factors influencing the provision of PCC by these HCPs. At organizational level, our findings suggest that the 
development of education materials and tools could facilitate the provision of PCC. The Reproductive Life Plan 
(RLP), a tool for reproductive health promotion across the life span, might be a feasible tool for promoting 
reproductive and preconception health in primary care settings, such as student health centers, STD clinics, and 
community health centers (Stern et al., 2013). Preconception interventions should also be delivered through 
non-medical channels, for example, through school-based education programs. By integrating preconception 
health and care in existing sexual health education, the vast majority of the population could be reached. At 
societal level, the provision of preconception care can be encouraged by developing clear evidence-based 
guidelines and reimbursing PCC.  
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1. Summary of the main findings  
There is growing evidence that improving women’s and men’s health before conception can lead to improved 
maternal and child health outcomes (Korenbrot et al., 2002; Johnson et al., 2006; Wahabi et al., 2010; Yi et al., 
2011; Ramakrishnan et al., 2012; Wahabi et al., 2012; World Health Organization, 2012; Shannon et al., 2013; Dean 
et al., 2014; Shannon et al., 2014b; Lan et al., 2017). Although several recommendations to improve 
preconception health and care have been developed, most women and men do not adjust their lifestyle before 
pregnancy, and most healthcare providers do not provide preconception care (Frey and Files, 2006; Johnson et 
al., 2006; Williams et al., 2012; World Health Organization, 2012; Stephenson et al., 2014; van Voorst et al., 2016; 
Poels et al., 2017a). In an effort to inform and enhance future intervention development for improving 
preconception health and care, this dissertation provides an overview of (1) preconception needs, pregnancy 
planning and preconception lifestyle changes, and associated factors among reproductive-aged women and 
men; and (2) healthcare providers’ perspectives on barriers and facilitators to the provision of preconception 
care. 
 
1.1 Summary of the main findings of the different studies 
Findings from the first study in chapter 2 showed that the majority of women (75%) want to receive 
preconception care, and preferably directly from a healthcare provider. Most women expressed an information 
need, and few women a support need. Information and support needs were higher among women with specific 
health conditions. The results of this study are very promising, because they suggest a high interest in 
preconception health and care (e.g., information on nutrition and nutritional supplements, working conditions, 
and sports). On the other hand, the interest in some lifestyle topics was low, including on how to obtain a 
healthy weight, how to increase physical activity, the influence of (passive) smoking and alcohol, and fertility 
and family planning. Most women indicated that they were already fully informed about these topics.  
To investigate this issue in more detail, pregnancy planning was investigated in chapters 3 to 4. The ‘London 
Measure of Unplanned Pregnancies’ (LMUP) questionnaire was first translated into Dutch, and the 
psychometric properties were investigated in chapter 3. The valid and reliable Dutch version of the LMUP was 
used to investigate planned and unplanned pregnancies ending in birth in chapter 4. The results of this study 
demonstrated that the majority (83%) of the pregnancies were planned, 15% were ambivalent, and 2% 
unplanned. These results are in line with those of the SEXPERT study in Flanders, showing that 82% of the 
continued pregnancies during the last 10 years were planned (92% of the pregnancies were continued, of 
which 75% were planned) (Buysse et al., 2014). The findings of the study in chapter 4 also revealed that 
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unplanned pregnancies were more common among women of lower socio-economic status (SES) and 
multiparous women (one or more previous childbirths), and were associated with adverse pregnancy 
outcomes.  
Findings from the fourth study in chapter 5 showed that most women who planned their pregnancy (83%) 
reported one or more lifestyle changes in preparation for pregnancy. Overall, nulliparous women and women 
with a previous miscarriage were more likely to prepare for pregnancy, while women of lower SES were less 
likely to prepare for pregnancy. Half of the women obtained advice about preconception health, and most of 
them received their advice from a professional caregiver. Three-quarters of the women who did not improve 
their lifestyle before conceiving reported one or more risk factors for adverse pregnancy outcomes. 
Socio-demographic and psychosocial factors associated with the intention to prepare for pregnancy in women 
and men were investigated in the fifth and sixth study (chapters 6 and 7, respectively). Self-efficacy and 
attitude were positively associated with a higher intention to prepare for pregnancy in both women and men. 
In addition, experiencing negative emotions and beliefs about preconception health behaviors such as stress 
and the belief that preconception health and care is medicalization of conception, was associated with a lower 
intention to prepare for pregnancy in women and men. Additional factors were found in the study among 
women. Women with a higher knowledge score, nulliparous women, and those with a normal weight had a 
higher intention score, while lack of perceived need for preconception lifestyle changes was associated with 
lower intention to prepare for pregnancy. In the study with men, social influence of the close social 
environment was the only additional factor associated with a higher intention to prepare for pregnancy. None 
of the socio-demographic factors were significantly associated with the intention score in the study with men. 
These findings provide insight into which psychosocial factors are associated with the intention to prepare for 
pregnancy, and thus, should be targeted in preconception interventions to enhance preconception lifestyle 
changes. 
The results of the systematic review in chapter 8 indicated that the provision of preconception care by 
healthcare providers is influenced by several client factors as mentioned above (e.g., pregnancy planning, 
knowledge, attitude), but also by provider, organizational, and societal factors. Lack of clarity on the 
responsibility for the provision of preconception care was one of the most reported barriers for healthcare 
providers to deliver preconception care. Several studies showed that healthcare providers perceive 
preconception care as the responsibility of others rather than their own responsibility (Heyes, 2004; Tough, 
2004; Schwarz, 2009; Mortagy, 2010; Chuang, 2012; Stephenson et al., 2014; McPhie, 2016; Bortolus, 2017; 
M'Hamdi, 2017; Poels, 2017). To date, most guidelines recommend a shared responsibility of all (healthcare) 
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providers who have contact with reproductive-aged women and men, which may reduce the sense of individual 
responsibility and efforts (Weldon and Gargano, 1985; Karau and Williams, 1993; Atrash et al., 2006; Johnson et 
al., 2006; Posner et al., 2006; Shawe, 2014; Frayne et al., 2016; Shih and Susanto, 2016). Time, financial, and 
resource (e.g., guidelines and tools) constraints were the most important organizational and societal barriers 
for the provision of preconception care (Schwarz, 2009; Mortagy, 2010; Mazza, 2013; Stephenson et al., 2014; 
M'Hamdi, 2017; Poels, 2017). 
 
1.2 Summary of the overall findings 
Over the different studies that were conducted in this dissertation, a number of interesting findings and 
patterns became clear.  
Socio-demographic characteristics 
Previous literature as well as the results from chapter 4 and 5 showed that women of lower SES were less 
likely to plan and prepare a pregnancy (Elsinga et al., 2006; van der Pal-de Bruin et al., 2008; Harelick et al., 
2011; Maxson and Miranda, 2011; Timmermans et al., 2011; Denny et al., 2012; Weightman et al., 2012; de Graaf et 
al., 2013; Mallard and Houghton, 2013; Waelput et al., 2017). Women of lower SES may experience more 
ambivalence towards avoiding a pregnancy because motherhood is perceived as one of the few attainable 
goals that will provide personal satisfaction and achievement, which can result in a lack or an inadequate use 
of contraceptives (Fedorowicz et al., 2014; Pratt et al., 2014). Even when conscious planning to become 
pregnant, women of lower SES were less likely to report preconception lifestyle changes compared to women 
of higher SES. However, previous research has shown that these women would benefit most from 
preconception lifestyle changes because they have a higher prevalence of preconception risk factors (van der 
Pal-de Bruin et al., 2008; Harelick et al., 2011; Timmermans et al., 2011; Denny et al., 2012; Weightman et al., 
2012; de Graaf et al., 2013; Waelput et al., 2017). Additional analyses were performed on the datasets of the 
studies in this dissertation to ascertain the association between SES (based on education) and preconception 
risk factors (Table 1). The results of the additional analyses support previous findings and showed that lower 
educated women and men were significantly more likely to smoke compared to higher educated counterparts. 
Alcohol use was not significantly associated with educational level, except in the dataset on preconception 
lifestyle changes, indicating that higher educated women were significantly more likely to consume alcohol 
preconceptionally (Table 1). Furthermore, lower educated women were more likely to have a chronic disease, to 
be overweight or obese, and less likely to have taken multivitamins or folic acid in the preconception period 
compared to higher educated women (Table 1).  
Chapter 9: general discussion 
249 
A possible explanation for this finding is that women and men of lower SES may experience more and different 
barriers to preconception lifestyle changes (e.g., low health literacy, lack of child care or public transportation, 
lack of energy and time)(Mazza and Chapman, 2010; Murphy et al., 2010; Zhu et al., 2012; Hogan et al., 2013; 
Squiers et al., 2013b; Temel et al., 2013; Tuomainen et al., 2013; Atal and Cheng, 2016). It is also possible that 
some (non-Western) women and men of lower SES have certain cultural, religious or social beliefs regarding 
health and (pre-)pregnancy, making them less inclined to prepare for pregnancy (Hill et al., 2012; Boerleider et 
al., 2013; Raman et al., 2016; Withers et al., 2018). Additional analyses were conducted on the dataset of the 
factor study in women (chapter 6) to investigate which psychosocial factors are associated with the intention 
to prepare for pregnancy in lower educated, non-student women (Table 2 and 3). Due to the low proportion of 
lower educated, non-student men (n=28), no additional analyses were performed on the database of the factor 
study in men (chapter 7). In lower educated women, a positive attitude and self-efficacy were associated with 
a higher intention to prepare for pregnancy, while a lack of perceived need and experiencing negative 
emotions and beliefs about preparing for pregnancy (e.g., stress and believing that preconception health and 
care is a medicalization of the conception) were associated with a lower intention score (Table 2 and 3).  
Consistent with previous findings (Wallace and Hurwitz, 1998; Hosli et al., 2008; Mazza and Chapman, 2010; 
Murphy et al., 2010; Zhu et al., 2012; Temel et al., 2013; Tuomainen et al., 2013; van der Zee et al., 2013), 
multiparous women were less likely to plan and prepare a pregnancy compared to nulliparous women (in 
chapter 4, 5 and 6). Although a recent study of Bodin et al. (2017) found that first-time fathers were also more 
likely to have made a preconception lifestyle adjustment, our study described in chapter 7 was unable to 
demonstrate this association in men.  
Little is known about why multiparous women have an increased risk of an unplanned pregnancy. It is possible 
that some multiparous women use less effective contraception due to concerns about the safety of hormonal 
contraception on breastfeeding, or because they have a desire for another pregnancy (Cwiak et al., 2004; Tang 
et al., 2013; Higgings, 2017). Multiparous women planning to become pregnant may have a more “relaxed” 
attitude regarding preconception risks after a successful pregnancy with a healthy child, and therefore, are 
less likely to change their lifestyle before becoming pregnant. It is also possible that multiparous women and 
men wrongly believe to have sufficient knowledge about preconception health after a past pregnancy 
experience (Poels et al., 2016). Another hypothesis is that these women actually have less preconception risk 
factors compared to nulliparous counterparts, and thus, do not need to adopt a healthier lifestyle 
preconceptionally. Supplementary analyses were performed on the datasets of the studies included in this 
dissertation to investigate the latter hypothesis. With the exception of a few differences, the preconception 
risks were similar between nulliparous and multiparous women and men (Table 4). These findings suggest that 
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the latter hypothesis might be unlikely, and thus, that multiparous women and men can also benefit from 
preconception lifestyle changes and care.  
Additional analyses were performed on the dataset of the factor study in women (chapter 6) to investigate 
which psychosocial factors are associated with the intention to prepare for pregnancy in multiparous women. 
Due to low proportion of multiparous men (n=40), no additional analyses were performed on the dataset of 
the factor study in men (chapter 7). In these women, attitude, self-efficacy, and the opinion of important others 
(partner, family, friends, colleagues, and healthcare providers) were positively associated with the intention, 
while negative emotions and beliefs about preparing for pregnancy decreased the likelihood of intending to 
prepare for pregnancy (Table 5 and 6). These results provide insight into which factors are associated with the 
intention to prepare for pregnancy in multiparous women, and should be targeted in preconception 
interventions for multiparous women.  
 
The studies in chapter 6 and 7 suggest gender differences in preconception health interest. Although more 
efforts were made to recruit men, the response rate remained lower compared to women (304 vs. 1722). 
Additional analyses on the databases of the factor study in men and women (chapters 6 and 7) showed that 
the intention to prepare for pregnancy was higher in women compared to men (0.84 vs. 0.71 on a 0 – 1 scale, 
p<0.001). These results are in line with previous research on preconception lifestyle changes in women and 
men, showing that women reported more preconception lifestyle adjustments than men (Stephenson et al., 
2014; Stern et al., 2016; Bodin et al., 2017; Poels et al., 2017a) 
There are several possible explanations for this finding. Previous studies reported more unhealthy or risk 
behaviors in men, as well as a lower awareness and interest in a healthy lifestyle compared to women 
(Kritsotakis et al., 2016; Meader et al., 2016; Vari et al., 2016). It is possible that these findings can be extended 
to preconception health. For example, additional analyses on the datasets of study 5 and 6 (chapters 6 and 7) 
revealed that the knowledge about preconception health was lower in men than women (9 vs. 11 on the 0 – 17 
scale, p<0.001), which is in line with previous studies (Mitchell et al., 2012; Charafeddine et al., 2014; Temel et 
al., 2015a). Another explanation is that fathers-to-be fall into a secondary role and are excluded during the 
(pre-)pregnancy period due to social and cultural norms and beliefs, as well as healthcare practices focusing 
on women only.  
Some studies have suggested an association between the specificity of pregnancy plans and preconception 
health behaviors. For example, a large cross-sectional study of Green-Raleigh et al. (2005) found that women 
who were planning a pregnancy within the next year were less likely to report smoking (OR 0.6, 95% CI 0.42 – 
0.96) and more likely to report taking a multivitamin regularly (OR 1.4, 95%CI 1.11 – 1.80) compared to women 
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not planning a pregnancy. A similar association was found in the factor study in women outlined in chapter 6. 
In the simple linear regression analysis, a desire to conceive within one year was associated with a higher 
intention to prepare for pregnancy compared to not planning a pregnancy within the next year (0.87 vs. 0.82 
on the 0 – 1 scale, p< 0.001). However, the association was only borderline significant in the multiple model 
(p=0.07). Similar findings were found in the study with men (chapter 7). Planning to conceive within one year 
was associated with a higher intention score compared to future pregnancy plans (0.77 vs. 0.70, on the 0 – 1 
scale, p=0.02). However, the association was only borderline significant in the multiple regression model 
(p=0.07). 
This finding can be explained by the fact that when people are approaching their goal (becoming pregnant 
soon), they will become more receptive to preconception health messages and more motivated to engage in 
preconception lifestyle changes compared to women and men who have future pregnancy plans (World Health 
Organization, 2012; Squiers et al., 2013a). 
 
Preconception risk factors and clustering  
Patterns in preconception risk factors were found across the studies described in chapters 2 to 7. One fourth to 
one third of the women were overweight or obese in these studies, which is in line with other epidemiological 
studies in Flanders (Bogaerts et al., 2013; Bogaerts, 2014). However, the results of the preconception needs in 
chapter 2 indicated a low interest in information on physical activity and obtaining a healthy weight. In 
addition, the studies in chapter 5 and 6 found that only few overweight or obese women reported to obtain 
(18%) or the intention to obtain (47%) a healthier weight in the preconception period, respectively. Similar 
findings were found in men; 20% was obese or overweight, of whom 44% intended to lose weight in the 
preconception period (chapter 7).  
A similar trend is seen regarding alcohol consumption. The majority of the women reported to be fully 
informed (56%) or indicated to have no need for information (24%) about alcohol consumption during the 
preconception period or pregnancy (in chapter 2). Surprisingly, 52% and 51% of women who were trying to 
conceive in the studies in chapter 2 and 6, respectively, and 55% of the women who planned their pregnancy in  
the study in chapter 5 reported to consume alcohol in the preconception period. Additionally, almost one in 
four women (23%) with a planned pregnancy reported to consume alcohol during their pregnancy, with an 
average of 2 drinks per week (in chapter 5). Similar findings were found in men in the study outlined in chapter 
7; 80% of the men consumed alcohol, of which only 42% intended to reduce their consumption in the 
preconception period. These findings are striking since both alcohol consumption and overweight or obesity 
before and during the pregnancy are associated with negative effects on fertility and adverse reproductive 
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outcomes (Floyd et al., 2008; Zain and Norman, 2008; Campbell et al., 2015; Fullston et al. , 2017; Kalliala et al., 
2017; Ricci et al., 2017).Therefore, these issues need to be addressed prior to conception.  
Additional analyses were performed on the datasets of all studies in this dissertation to further explore the 
clustering of preconception risk factors among women and men. Results of these additional analyses showed 
that preconception smoking significantly clustered with alcohol use, a history of drug use, and lack of 
multivitamin/folic acid intake preconceptionally (Table 7). These results are in line with previous research that 
reported a clustering of smoking with alcohol and drug use (Poortinga, 2007; Erickson and Arbour, 2012; 
Ferreira da Costa et al., 2013; Passey et al., 2014; Noble et al., 2015; Meader et al., 2016), and support the 
importance of addressing multiple risk factors for adverse pregnancy outcomes simultaneously.  
 
The organization of preconception care 
The studies described in chapters 2 to 6 showed that the proportion of women who received preconception 
care (34% to 62%) was lower compared with the proportion of women that expressed interest in preconception 
care in the study in chapter 2 (75%). In particular, there was a great contrast between the proportion of women 
who would like to receive and actually received preconception information from a midwife described in 
chapters 2 and 5 (73% vs. 3%, respectively). The results of the systematic review in chapter 8 indicate that 
midwives may need to overcome more barriers compared to gynecologists and general practitioners due to 
few contact with non-pregnant women and lack of reimbursement for preconception care. To explore whether 
midwives in Flanders experience similar barriers to the provision of preconception care, an inquiry was 
conducted in December 2017 among midwives indicating on the website of the Flemish Association of 
Midwives (VBOV) to provide preconception care. In total, 60 midwives (response rate 44%) responded on the e-
mail with the question, “how many times did you provide preconception care during the previous 2 months?”. 
Thirty-three per cent reported having offered preconception care during the last three months, with 75% of 
them providing it only one time. Several midwives indicated that women and couples are unfamiliar with the 
concept of preconception care, and a preconception consult by midwives (n=17). In addition, lack of 
reimbursement (n=16), and the gynecologist as primary healthcare provider (n=5) were mentioned as 
additional barriers to the provision of preconception care by midwives (unpublished data). This latter finding 
was also confirmed in the studies described in chapter 2 and 5. The majority of women in these studies wanted 
and did receive preconception care from a gynecologist (93% and 68% - 82%, respectively).  
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2. Strengths and limitations 
This research has several strengths. The combination of original research and a comprehensive, systematic 
review provided insight into women’s, men’s, and healthcare providers’ perspectives on preconception health 
and care, which is a good starting point for future intervention development. Another strength is that the 
instruments used in this research were developed and validated in a comprehensive and systematic manner. 
For the studies described in chapters 3 to 5, a major strength was the combination of self-reported data and 
data extracted from medical records which resulted in comprehensive data.  
Despite the strengths of this research, there are several limitations that need to be considered in interpreting 
the results. A first limitation is that there was an overrepresentation of women and men with higher SES in all 
the studies in this dissertation. This can be the result of the self-selected nature of the sample in the studies in 
chapters 2, 6 and 7 leading to selection bias. Moreover, in chapters 2 to 5 the Dutch-only survey language may 
have led to sampling bias. It is also possible that women with adverse birth outcomes, which is often 
associated with lower SES, were not informed about the study to avoid overburdening. Some of them may also 
have refused to participate because of emotions as shame or guilt, leading to sampling and non-response bias, 
respectively (chapters 3 to 5). To increase the representation of people with lower SES, several measures were 
undertaken in the factor study in women and men in chapters 6 and 7: the use of incentives, recruitment from 
community settings (e.g., secondary schools and community health centers), and the provision of an English 
version of the questionnaire. Nevertheless, the current findings must be extended with future research 
focusing on (non-Western) women and men with lower SES. These groups are often described as “hard-to-
reach” in health and medical research due to several barriers including mistrust in research, cultural beliefs, 
and language or literacy problems (Bonevski et al., 2014; Lee et al., 2014). Strategies to address these barriers 
are the use of multilingual and/or culturally trained fieldworkers or health professionals (Bonevski et al., 2014; 
Lee et al., 2014), the use of incentives (Bonevski et al., 2014), and using technology-based strategies to collect 
data, such as the voice-based, electronic questionnaire (Bonevski et al., 2014; Jandee et al., 2014; Lee et al., 
2014).  
Second, the study population in the preconception needs study (chapter 2) and the pregnancy planning study 
(chapters 3 to 5) were limited to women only. Therefore, the results of these studies should be expanded to 
reproductive-aged men in future research. The needs assessment instrument was developed and pilot tested in 
both women and men, and can be used in a future study with men. Strategies to recruit men include the use of 
incentives (Tishler and Bartholomae, 2002), collaboration with gatekeepers trusted by the participants 
(Namageyo-Funa et al., 2014); and proactive recruitment, e.g. face to face  contact (Namageyo-Funa et al., 
2014). The study on pregnancy planning was limited to women with pregnancies ending in birth. Therefore, 
Chapter 9: general discussion 
254 
these results should also be extended with further research in women with pregnancies ending in abortion. It 
would be interesting to perform a cohort study where women and men are recruited during the first trimester 
of the pregnancy in hospital and abortion clinic settings. However, performing a cohort study is time-
consuming and labor intensive, with a high risk of drop out.   
Third, overall, the response rate and sample size were too low to detect adverse reproductive outcomes with a 
low prevalence (e.g., HELLP syndrome or mors in utero) in chapter 4, or to use inferential statistics in order to 
identify associations between dependent and independent variables with low frequencies (e.g. induced 
abortion, intimate partner violence, drug use) in chapters 2 to 5, and chapter 7. Adverse reproductive outcomes 
and unhealthy or risk behavior is often associated with lower SES. As aforementioned, people of low SES and 
men were difficult to reach and underrepresented in our research, and thus, specific strategies to include these 
groups are needed as described above.  
Fourth, all original studies in this dissertation used a cross-sectional design. A disadvantage of this study 
design is that it does not permit conclusions on the direction of associations. For example, in the study on 
pregnancy planning in chapter 4, an association was found between pregnancy planning and intimate partner 
violence (IPV). It is unclear whether IPV is either a result of a less planned pregnancy, or a cause of less 
planned pregnancies. Prospective cohort studies are needed to investigate the causal relationship between 
variables.  
Another limitation in this dissertation is that preconception lifestyle changes in chapter 5 were assessed via 
retrospective (after birth) self-report. The drawbacks of retrospective data collection are the risk for social 
desirability and recall bias. Preconception lifestyle changes were examined by one item in the LMUP, “Before 
you became pregnant, did you do anything to improve your health in preparation for pregnancy?”. Although the 
original LMUP is found to be stable over time (Barrett et al., 2004), its psychometric properties may not be 
applicable to one isolated item of the instrument. Therefore, the results of this study need to be confirmed in 
further prospective research in couples planning to conceive. In addition, the intention to prepare for 
pregnancy in women and men was assessed in the studies in chapter 6 and 7, as opposed to preconception 
behavior itself. Although behavioral intention is viewed as the primary determinant of the actual behavior, it is  
possible that other factors play a role when the behavior is attempted (de Vries et al., 1988; Devries and 
Backbier, 1994; Lechner and Devries, 1995; De Vries et al., 1998). In addition, the ASE model is grounded on the 
belief that behavior is the result of a rational decision or plan (Sniehotta et al., 2014). However, people do not 
always make rational and calculated decisions; routine habits,  unconscious influences, or conflicting goals 
might also influence behavior, which was not captured in the studies in chapter 6 and 7 (Deutsch and Strack, 
2006; Hoffman et al., 2008; Frankish, 2010; Sniehotta et al., 2014). Therefore, future studies should use a 
Chapter 9: general discussion 
255 
longitudinal design to assess whether the intention, psychosocial determinants and impulsive processes (e.g. 
habits, emotions) have an influence on the actual preconception health behaviors. 
 
3. Recommendations for practice and future interventions 
Based on the insights of this research, several recommendations for practice and future interventions can be 
made. The proposed intervention methods and strategies need to be further investigated to determine 
whether these are  
effective to enhance preconception health behaviors.  
  
 
Recommendation 1:  
Increasing the awareness and familiarity with 
preconception health and care among the general 
population 
 
Based on the results of this dissertation and findings from previous studies (Charron-Prochownik et al., 2006; 
Canady et al., 2008; Murphy et al., 2010; Mitchell et al., 2012; Zhu et al., 2012; Squiers et al., 2013b; Tuomainen et 
al., 2013; O'Higgins et al., 2014; Poels et al., 2017b), it is recommended to increase the awareness and familiarity 
of the general population with preconception health and care. In order to reach the majority of the population, 
it is important to spread a general message about the importance of preconception health and care through 
various delivery channels, both within and outside health facilities (Lassi et al., 2014; Shannon et al., 2014b; 
World Health Organization, 2012). In addition, for an intervention to be effective, it is important to select 
appropriate behavior change methods and translate these into practical applications that match with the 
identified determinants (in this case ‘awareness’ and ‘conceptual familiarity’), the specific population, and the 
context (Kok et al., 2016). Based on the results of this dissertation and existing literature, we will propose 
some potential intervention methods and strategies, however, more research is needed to investigate if these 
are indeed effective to increase the awareness and familiarity with preconception health and care among the 
general population.  
 
Mass media campaigns can produce positive changes in health-related awareness and behaviors across large 
populations (Wakefield et al., 2010). Framing (i.e., the use of gain-framed messages emphasizing the 
importance of the behavior) and reinforcement (i.e., linking behavior to a consequence that increases the 
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behavior’s degree, frequency or likelihood) are two methods to increase the awareness and familiarity with 
preconception health (Kok et al., 2016). One practical translation of these methods can be the use of health 
messages that suggest that taking care of a baby starts before the pregnancy, e.g. by performing 
preconception lifestyle changes. These health messages could be disseminated through TV channels, radio 
programs, and print media (e.g., flyers, posters, billboards) to reach a broad audience. Another, relatively 
inexpensive and easy strategy to reach a large part of the reproductive-aged population is placing a sticker on 
oral contraceptives packages with preconception health messages (Schrander-Stumpel, 1999; de Walle and de 
Jong-van den Berg, 2008).  
The use of local celebrities to promote a healthy image of preparing for pregnancy is also suggested in the 
literature (Lassi et al., 2014). One application could be a role-model-story in a popular television soap opera, 
for example in the popular Flemish soap ‘Thuis’ (in English, ‘Home’) that reach around 1.4 million viewers. A 
storyline about preconception health could be created in which a familiar character or couple wants to become 
pregnant in a healthy manner and learns about preconception lifestyle changes. Because people identify 
themselves with the role-model, they are reinforced to perform preconception lifestyle changes when trying to 
conceive (Kok et al., 2016). To reach a younger audience, it would be interesting to include the topic of (pre-
)pregnancy health and care in the educational television program ‘The dr. Bea Show’ that provides sex 
education in a playful and accessible way to children between 9 and 12 years old and reaches 150 000 viewers.  
Although large mass media campaigns have the potential to reach a lot of people and increase their 
awareness, they are not always sufficient for effective behavior change, including preconception lifestyle 
changes (Van der Pal-de Bruin et al., 2000; Wakefield et al., 2010; Hammiche et al., 2011; Tuomainen et al., 2013; 
Temel et al., 2015a; Young et al., 2017). Especially habitual or ongoing behavior is difficult to change with mass 
media campaigns (Wakefield et al., 2010). However, the likelihood of success may be increased by multiple 
intervention strategies (Abroms and Maibach, 2008; Wakefield et al., 2010). More research is needed to assess 
the lasting effect of a campaign on preconception awareness and lifestyle changes (Tuomainen et al., 2013). 
A second, more structural, intervention to improve the awareness and familiarity with preconception health 
can be a school-based intervention (Lassi et al., 2014; Shawe et al., 2015; Temel et al., 2015b; Van Dijk et al., 
2017a). Adolescents are a group of interest because their attitude towards health issues and a healthy lifestyle 
is being formed, and because they are already educated about birth control and reproductive health (Edwards 
et al., 1997; Mueller et al., 2008; Nelson et al., 2008; Delgado, 2013; OECD, 2013). Moreover, schools provide the 
opportunity to reach a large number of future parents, including socially vulnerable groups (Fielding and Briss, 
2006). As part of this research project, an educational game on preconception health was developed for 
teachers and students of the third cycle of secondary education. The educational game was developed and 
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evaluated with an expert group consisting of six teachers, two masters in midwifery, one independent midwife, 
one staff member of ‘Fara’ (information and support center on pregnancy choices) , one staff member of 
‘Sensoa’ (Flemish Expertise Center for Sexual Health), and one expert in health promotion. Non-participant 
observations and class discussions in 2 classes were used as input for the product and process evaluation of 
the educational game. As a result of this evaluation, some minor changes of the wording were made in a few 
game questions. Subsequently, the final version of the educational game was pilot tested in 6 schools and 14 
classes using a pre-post design to assess the process and short-term effect of the educational game on 
students’ awareness, knowledge, and attitude regarding preconception health. Further, large-scale testing, 
that focuses on long-term effects and include a control group, is needed to assess the lasting effect of the 
game on the awareness, attitude, and knowledge, and preconception lifestyle changes.   
As a third strategy, the CDC recommends that each woman, man, and couple has a lifelong Reproductive Life 
Plan (RLP). A RLP reflects a person’s intentions about the timing and number of children someone wants, in a 
context of personal values and life goals (Johnson et al., 2006). The RLP includes 5 components and questions: 
(1) Desire to have children: Do you plan to have (more) children?; (2) Number of children desired: If so, how 
many children do you want?; (3) Timing of children: How long do you plan to wait until your (next) pregnancy?; 
(4) Spacing of pregnancies: How much space do you plan to have between your pregnancies?; (5) Plan: What do 
you plan to do to avoid pregnancy until you feel ready to become pregnant, and What do you plan to do to 
become pregnant in a healthy manner? (Edmonds and Ayres; Moos, 2006). For couples planning to become 
pregnant within the next year, preconception counseling can be provided (Moos et al., 2008). For those not 
planning to become pregnant, contraceptive counseling can be offered (Moos et al., 2008). The long-term goal 
of RLP is to improve the number of planned pregnancies and preconception health (Johnson et al., 2006; 
Malnory and Johnson, 2011). It would be interesting to explore if a RLP can be used in Flanders to initiate a 
discussion and education about reproductive health, for example when a patient consults a physician or 
midwife because of a reproductive health issue (e.g. contraception or pap smears). Primary care settings are 
ideal to implement such a tool as approximately 80% of the women and 68% of the men in Flanders consult a 
general practitioner annually (Drieskens and Gisle, 2015). In addition, an individual consult with a healthcare 
provider is an opportunity for people to have personal questions answered (‘individualization’), to receive 
tailored information (‘tailoring’), and to obtain information on their lifestyle and behavioral changes 
(‘feedback’), which are three promising methods for behavioral change (Kok et al., 2016). However, to date 
there are only a few studies of the implementation and effectiveness of a RLP in clinical practice, and 
therefore, further research is needed (Edmonds and Ayres; Stern et al., 2015).  
 




Recommendation 2:  
Improving preconception lifestyle 
changes in women and men planning to 
conceive 
 
The results in this dissertation as well as those in previous studies (Temel et al., 2015b; Van Dijk et al., 2017a) 
found that women and couples prefer to receive tailored information when planning to conceive. Tailoring can 
be defined as ‘matching the intervention or components to previously measured characteristics of the 
participant’, and is a method that is used to change different determinants of behavior, including knowledge, 
attitude, awareness and risk perception, which are factors that are associated with the intention to prepare for 
pregnancy in women and men (in chapters 6 and 7)(Kok et al., 2016). 
Although healthcare providers were the preferred source of information about preconception health as shown 
in this research, the Internet and (mobile) technologies offer complementary delivery channels for information 
(World Health Organization, 2012; Gardiner et al., 2013; Agricola et al., 2014; Van Dijk et al., 2017a; van Dijk et al., 
2017b). Especially higher educated women prefer the use of electronic health (e-Health) and mobile health (m-
Health), because they belief they are capable of retrieving reliable preconception information. They also find it 
difficult to addend a healthcare provider due to their busy lives (Poels et al., 2017b). In the USA, an online 
interactive animated avatar (“Gabby”), and in the Netherlands, a personal m-Health program “Smarter 
Pregnancy” were found to be effective in promoting positive preconception lifestyle changes (Gardiner et al., 
2013; Jack et al., 2015; Van Dijk et al., 2017a; van Dijk et al., 2017b). Both tools provide individual information 
and coaching, tailored to the risks identified. The results of the online risk assessment questionnaire of the 
“Smarter Pregnancy” tool can also be used as part of a face-to-face preconception consultation, which was 
perceived as very useful and timesaving by healthcare providers (Van Dijk et al., 2017a). In Flanders, no m-
health or e-health preconception programs are available. The evidence-based website 
('gezondzwangerworden.be’) only provides general information about preconception health, which may not be 
as effective or can be ineffective in couples trying to conceive (Van Dijk et al., 2017a). Therefore, it would be 
interesting to embed an online risk assessment questionnaire in the website, which provides tailored 
preconception information and recommendations based on the participants responses.  
 
Previous research as well as the present one, report that nulliparous women and men are more receptive to 
preconception health messages and are more likely to prepare for pregnancy (Wallace and Hurwitz, 1998; Hosli 
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et al., 2008; Mazza and Chapman, 2010; Murphy et al., 2010; Zhu et al., 2012; Temel et al., 2013; Tuomainen et al., 
2013; van der Zee et al., 2013). Additional analyses showed that multiparous women and men were equally or 
more likely to report preconception risk factors than nulliparous women and men, and thus, can also benefit 
from preconception lifestyle changes. In addition, the attitude, self-efficacy, and opinion of important others 
were positively associated with the intention score, while negative emotions and beliefs about preparing for 
pregnancy were negatively associated with the intention to prepare for pregnancy in multiparous women. 
Because multiparous women and men seem to be less likely to prepare for pregnancy, interconception care 
(i.e., preconception care between two pregnancies), can be a strategy to reach this group (Badura et al., 2008; 
World Health Organization, 2012; DeCesare et al., 2015). One option is to implement interconception care in 
‘Child and Family’ (In Dutch, ‘Kind en Gezin’) in Flanders. Child and Family provides preventive family care to 
families with children until the age of 3 years, and is free of charge for all families (Child and Family, n.d.). 
These preventive care services have high attendance rates, and thus, the potential to reach the majority of the 
multiparous population (Child and Family, 2015). For example, Child and Family reaches 96% of the target 
population during the first three months after delivery, and 81% at 12 months (Child and Family, 2015). 
Motivational interviewing (i.e., a style of communication designed to strengthen personal motivation for and 
commitment to a specific goal) can be one method to support and encourage preconception behavioral change 
due to an existing supportive relationship between the client and professionals of Child and Family (Kok et al., 
2016). However, several potential barriers to implementation exist, including a main focus on child care rather 
than maternal care, lack of familiarity with the concept of interconception care in healthcare professionals and 
women/couples, costs of time and staff investment, lack of guidelines, and the complexity and sensitivity of 
the topic (Sijpkens et al., 2016). Further implementation research is needed to explore if the implementation of 
interconception care in Child and Family is possible, and to identify strategies to overcome potential barriers. 
Another opportunity to inform multiparous women about preconception health and care is during the 
postpartum visit. Currently, many healthcare providers view a postpartum visit as a brief consult to address 
maternal health and potential complications from childbirth, and to discuss contraceptives (Verbiest, 2008). 
However, the visit can also be viewed as an opportunity to question future pregnancy plans, and if applicable, 
to inform about preconception health and care. If a woman indicates her family is complete, the healthcare 
provider should only discuss contraceptives. However, if a woman indicates she may want another child, this 
could be an opportunity for healthcare providers to emphasize the importance of preconception health during 
a subsequent pregnancy, and refer to preconception care services. As aforementioned, motivational 
interviewing can be an effective method to support and encourage preconception health behaviors thanks to 
the existing relationship between the woman and healthcare provider (Kok et al., 2016). Another possibility to 
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reach multiparous women and men is spreading preconception health messages through daycare services as 
52% of the children between 2 months and 3 years attend formal daycare in Flanders (Child and Family, 2016). 
It will be important to spread a health message that is relevant and tailored to the multiparous population 
(Kok et al., 2016).  
 
Despite growing evidence for the importance of men's health during the preconception period, the male 
population is often neglected in preconception health care and research (Agricola et al., 2016; Toivonen et al., 
2017). Preconception care and campaigns should be focused on both women and men. The aforementioned 
recommendations for future interventions, including the role-model-story in a popular television soap opera, 
school-based intervention, RLP, and m-health and e-health, are also applicable for men. However, more 
research is needed to tailor it to men’s specific needs. 
 
The results of the studies in this dissertation show a high proportion of alcohol use in the preconception period 
and during pregnancy, and are in line with findings of previous research (Green-Raleigh et al., 2005; Anderson 
et al., 2006; Inskip et al., 2009; Lum et al., 2011; Backhausen et al., 2014; Gormack et al., 2015; Lanting et al., 
2015). Additional analyses showed a positive relationship between alcohol consumption prior to pregnancy and 
high SES, which is also found in other studies (Gisle and Demarest, 2014; Lanting et al., 2015). Alcohol 
consumption is a habitual behavior, and can be difficult to change because of several factors, such as lack of 
awareness, lack of self-efficacy, and social norm and pressure (Meurk et al., 2014; Crawford-Williams et al., 
2015b). In addition, mixed messages from healthcare providers can contribute to the confusion amongst 
women with regard to alcohol consumption before and during the pregnancy (Crawford-Williams et al., 2015b, 
a). Because of the complexity and sensitive nature of the topic, it is a challenge to create public health 
messages that are motivating but do not result in defensive responses or contribute to negative feelings 
amongst women who have consumed alcohol before or during the pregnancy, or are unable to abstain from it 
(France et al., 2014). Self-efficacy and knowledge were the only psychosocial factors that were positively 
associated with the intention to stop drinking alcohol in the preconception period in women (in chapter 6). 
None of the factors were associated with the intention in men (in chapter 7), suggesting that other factors may 
influence their intention to reduce alcohol consumption preconceptionally. The Association for Alcohol and 
other Drug problems (In Dutch, VAD or ‘Vereniging voor Alcohol- en andere Drugproblemen’) is a non-profit 
association that coordinates most of the Flemish organizations that deal with the issues of alcohol, illegal 
drugs, psychoactive medication, and gambling. In 2012, the Association for Alcohol and other Drug problems 
launched the campaign “the most beautiful beginning, starts with a stop” (In Dutch, “De mooiste start, begint 
met een stop”) to discourage the use of alcohol, tobacco, illegal drugs, and medication during pregnancy and  
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breastfeeding (VAD, 2012). It would be interesting to update and expand the campaign to include the 
preconception period. Furthermore, a study of France et al. (2014) found that a combination of a threat 
approach based on worry and fear, and a positive (self-efficacy) approach has good potential for use in 
campaigns targeting abstinence from alcohol during pregnancy. However, this needs to be further investigated 
in people contemplating pregnancy and the broader public because arousing negative emotions to promote 
behavior change can sometimes be counter effective (Kok et al., 2016). Additionally, to avoid confusion about 
the safety and risks of alcohol consumption before and during pregnancy, healthcare providers need to provide 





Recommendation 3:  
Reaching women and men of lower SES  
 
The results of this research as well as other studies indicate that women of lower SES have a high prevalence 
of risk factors for adverse pregnancy outcomes (van der Pal-de Bruin et al., 2008; Harelick et al., 2011; 
Timmermans et al., 2011; Denny et al., 2012; Weightman et al., 2012; de Graaf et al., 2013; Waelput et al., 2017). 
Although these women could benefit most from preconception care, literature suggests that they are less 
likely to use preconception care compared to their lower risk counterparts (Elsinga et al., 2006; de Graaf et al., 
2013). Therefore, women and men of lower SES are a priority target population. The additional analyses 
revealed that self-efficacy, attitude (including negative emotions and beliefs), and risk perception (lack of 
perceived need) are important factors associated with the intention to prepare for pregnancy in lower 
educated women, and should be targeted in preconception interventions. 
A community-based approach is often recommended in the literature because it reaches women who are 
“hard-to-reach”, including women and men of lower SES (Lassi et al., 2014; Shannon et al., 2014a; van Voorst et 
al., 2015). It would be interesting to develop and implement a community-based intervention in a primary care 
setting in high-risk neighborhoods. Community health centers (CHCs) offer primary care with attention to 
health promotion and patient participation in a defined geographical area. These centers have a high 
accessibility because of the use of a systematic third party payment system, and their openness regardless 
patients’ culture, social or political background (The Organisation of Community Health Centers, n.d.). 
Implementing a preconception health campaign in CHCs with the provision of preconception care by local 
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primary healthcare providers can be a strategy to reach women and men of low SES, because the healthcare 
staff are familiar with the target group, and are known and trusted by women and men (van Voorst et al., 
2015). Because of the existing relationship between the clients and healthcare providers, motivational 
interviewing could be one method to encourage and support preconception health behaviors in people of 
lower SES (Kok et al., 2016). Modeling with the use of peers as models could be another method to change the 
attitude and self-efficacy towards preparing for pregnancy. In addition, multidisciplinary collaborations 
between the CHC and other (local) organizations such as the local infant welfare clinic of Child and Family, 
hospitals, and other social organizations could improve the effectiveness of a community-based intervention 
on this matter.    
 
Additional analyses showed that women of lower SES were more likely to smoke, to be overweight or obese, 
and were less likely to have taken multivitamins/folic acid supplementation before pregnancy. A clustering was 
found of preconception smoking with preconception alcohol use, a history of drug use, and lack of 
multivitamin/folic acid intake. These findings as well as results of previous studies on clustering of risks 
(Poortinga, 2007; Erickson and Arbour, 2012; Page et al., 2012; Ferreira da Costa et al., 2013; Passey et al., 2014; 
Meader et al., 2016; Mardby et al., 2017) support the potential for interventions targeting multiple risk factors 
together, and especially among women and men of lower SES. It would be interesting to explore clustering 
with other lifestyle factors such as nutrition and physical activity in future studies, because these lifestyle 
behaviors were not assessed in this dissertation. 














Content: tailored preconception care 
Primary targets: 
- Women and men of lower SES 
Delivery strategies:  




Content: tailored preconception care 
Primary targets: 
- Men 
- Multiparous women and men 
Delivery strategies:  
- e-Health and m-Health 
- Interconception care  
Package: attention for alcohol use 
 
 
Content: general preconception care 
Delivery strategies:  
- Mass media campaigns 
- Secondary schools 
- Primary healthcare: RPL 
 
Figure 1. Overview recommended practice and future interventions 
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4. Recommendations for education and policymakers  
The aforementioned recommendations for practice and future preconception interventions were mainly 
situated at individual, client level. However, individual behavior is also influenced by environmental factors 
and actors at various levels: interpersonal, organizational, community, and societal levels (Kok et al., 2016). 
Therefore, based on the insights of this research, the following recommendations are made for education and 
policymakers: 
 
Recommendation 1:  
Expanding the attainment targets in secondary education 
The attainment targets on reproductive health in secondary education in Flanders are mainly focused on 
pregnancy prevention. However, 97% of the adolescents aged 13 to 20 years in Flanders report wanting to have 
children later on in life (Verschuere and Vandermarliere, 2012). Because the educational system has the 
potential to reach a large population, including the hard-to-reach groups such as people of lower SES and men, 
it would be interesting to expand the attainment targets with goals regarding becoming pregnant in a healthy 
manner and healthy pregnancy.  
 
Recommendation 2:  
Strengthening the role of midwives  
Midwives can play a prominent role in the provision of preconception care as preconception care is part of 
primary and preventive reproductive care. In addition, previous research has shown that midwives are the most 
willing to provide preconception care, and therefore, the most eligible professionals to provide this care (van 
Voorst et al., 2016; Poels et al., 2017c). However, midwives may need to overcome more barriers compared to 
general practitioners and gynecologists. In Flanders, most women choose a gynecologist to be their primary 
healthcare provider during pregnancy (Emons and Luiten, 2001). To strengthen the position of the midwife 
before, during, and after pregnancy, it is important to raise the awareness of the role of midwives among the 
general public (e.g., during primary and secondary education, mass media campaigns). In addition, it is 
important to pay sufficient attention to the concept of preconception care in midwifery education in Flanders. 
The heads of the midwifery departments in Flanders were assessed in December 2017 about the content and 
teaching methods regarding preconception care in their curriculum (unpublished data). Although the Flemish 
education profile of the Bachelor in midwifery includes both knowledge and skills regarding preconception 
care, the main focus lays on acquiring knowledge. In addition, midwifery students rarely have the opportunity 
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to offer preconception care during practical training. Therefore, it would be interesting to create opportunities 
for hands-on learning for midwifery students, for example, by inviting prospective parents to a clinical skills 
laboratory within the educational setting for a free preconception consultation provided by midwifery students 
under supervision of teachers.  
In Flanders, midwives have few contact with non-pregnant women, which makes it difficult for them to provide 
preconception care. However, because of a shortened hospital stay in Flanders, there is increased attention to 
home‐based postnatal care provided by primary healthcare providers, including midwives. These changes can 
be an opportunity to strengthen the role of midwives in primary care, and a chance to provide preconception 
care in the form of interconception care. In addition, midwives working in a primary care group practice or 
community health center have the opportunity to reach the non-pregnant population. As general practitioners 
have regular contact with people of reproductive age, one possible approach could be making arrangements 
with the local general practitioners for referral to the midwife with regard to preconception care. The 
collaboration and referral practices between healthcare providers should also be addressed on regional and 
national level, as lack of clarity on the responsibility for the provision of preconception care was one of the 
most reported barrier for healthcare providers to deliver preconception care (in chapter 8). 
 
Recommendation 3:  
Development of multidisciplinary guidelines on preconception care 
In Flanders, the only existing clinical preconception care guidelines were developed mono-disciplinary in 2008, 
and updated in 2011 by a Flemish association of general practitioners (‘Domus Medica’) (Samyn et al., 2008; 
Samyn, 2011). Research on preconception health and care has expanded rapidly in the last decade, and 
therefore, guidelines on preconception care should be updated. One of the activities of The Belgian Health Care 
Knowledge Centre (KCE) is the development of good clinical practice guidelines by a multidisciplinary guideline 
development group using a standard methodology. As part of the national Plan for Evidence Based Practice 
(EBP) in Belgium, it is suggested that a Network Administrative Organization (NAO) will steer the development 
of guidelines instead of KCE (Vriesacker et al., 2018). In 2015, KCE developed a Belgian clinical practice 
guideline concerning recommended clinical assessment and screening tests during pregnancy. This guideline 
was developed by a multidisciplinary group of practicing healthcare providers and KCE researchers using a 
standard guideline development methodology consisting of the development of clinical questions, a 
systematic literature review, and formulating and grading recommendations according to the GRADE approach 
(Gyselaers et al., 2015). A similar approach is recommended for the development of guidelines regarding 
preconception care for women and men.  
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Furthermore, it is also important to develop interdisciplinary recommendations on the organization of 
preconception care, including the role of different healthcare disciplines in the provision of preconception care, 
referral, and the collaboration between healthcare providers with regard to preconception care.  
 
Recommendation 4:  
Reimbursement of preconception care 
The provision of preconception care is not listed in the nomenclature, the so-called list of medical services that 
are fully or partially refunded by the health insurance. This makes it particularly difficult for midwives to 
provide preconception care, because midwifery care is only reimbursed in the context of a pregnancy, labor and 
birth, and postpartum care. Therefore, it is recommended for the Belgian National Institute for Health and 
Disability Insurance (RIZIV) to add the provision of a preconception consultation to the list of reimbursable 
services. 
 
5. Recommendations for further research 
Several suggestions for preconception interventions were formulated in the paragraphs above, including role-
model-story in a popular television, school-based intervention, implementation of the RLP in primary care, e-
Health and m-Health tools, and a community based intervention. It is recommended that interventions are 
developed, implemented, and evaluated using a systematic, and theory- and evidence-based approach, for 
example, by using the Intervention Mapping protocol. The Intervention Mapping protocol consists of six steps: 
(1) needs assessment; (2) formulation of change objectives (based on the first step); (3) selection of theory-
based intervention methods and practical strategies; (4) development of the intervention program; (5) 
generating an adoption and implementation plan; and (6) development of an evaluation plan (Bartholomew 
Eldrigde et al., 2016). The conducted studies of this dissertation can be viewed as a part of the needs 
assessment process. However, more research is needed on the perspectives of stakeholders on preconception 
care (e.g., healthcare providers, teachers, policymakers) as all except one of the studies in this dissertation 
were focused on the perspectives and behavior of reproductive-aged women and men. In addition, it is also 
recommended to conduct qualitative research with subgroups of the target population to gain insight in their 
perceptions and experience of barriers to prepare for pregnancy. The use of qualitative research is the most 
appropriate approach to gain insight into underlying processes and mechanisms of preconception lifestyle 
changes as qualitative methods explore topics more in-depth and detail than quantitative research. For 
example, in order to understand why multiparous women, men, and people of lower SES do not prepare for 
pregnancy, even though they report preconception risk factors. A mentioned above, the ASE model is a social-
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cognitive theory that identifies or explains determinants that are important during the early, motivational 
stage of behavioral change, such as attitude and knowledge (Hoffman et al., 2008, Sniehotta et al., 2014).  As 
previous research suggest, preconception knowledge can increase the intention to perform preconception 
health behaviors, but does not always lead to actual behavior change (Delissaint and McKyer, 2011; Toivonen, 
2017). During the postintentional stage, it is possible that habits, unconscious processes, emotions, or having 
conflicting or multiple goals also have an influence on the behavioral change (Deutsch and Strack, 2006; 
Hoffman et al., 2008; Frankish, 2010; Sniehotta et al., 2014). Previous literature suggest that a self-regulation 
approach might be an effect method to address these factors during the postintentional stage (Plaete et al., 
2015; Sheeran, 2002, 2016). Self-regulation can be defined as “a system of conscious personal management of 
guiding one's own thoughts, behaviors, and feelings to reach goals, using a range of behavioral strategies, such 
as self-monitoring, action planning, goal setting, and problem solving.” (Kahan et al. 2018). it would be 
interesting to further explore if a self-regulation approach is an effective method to improve preconception 
health.  
For the delivery and prioritization of preconception interventions, it is important to have consensus on the 
content and organization of preconception care. Until now, there are only few studies on the clinical and 
economic effectiveness of interventions to reduce preconception risk factors and adverse reproductive 
outcomes. Therefore, more research is needed on this topic, and especially in specific preconception care 
domains, such as pregnancy planning, medical and psychiatric conditions, psychosocial stressors, genetic risks, 
and environmental exposures. To facilitate the comparison and combining of effectiveness studies, it is 
recommended to develop a core outcome set (COS) for preconception interventions, for example, by using the 
COMET Handbook for evidence-based COS development (Williamson et al., 2017). Because preconception care 
has a broad content, it would be interesting to develop a generic data set of core outcomes that can be 
supplemented with additional outcomes to meet the needs of different target populations, settings or 
domains of preconception care.      
 
6. Conclusion 
Although preconception health and care can improve reproductive health and pregnancy outcomes, most 
women and men do not adjust their lifestyle before pregnancy, and most healthcare providers do not provide 
preconception care. Overall, findings of this dissertation showed that preconception health behaviors were 
influenced by multiple factors at different levels, which supports the use of a socio-ecological approach to 
preconception interventions in reproductive-aged people.   
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The original studies in this dissertation showed that the overall interest in preconception health is high, and 
associated with individual socio-demographic and psychosocial factors. Self-efficacy and attitude were the 
main factors associated with the intention to prepare for pregnancy in women and men. Women and men of 
lower socio-economic status, multiparous people, and men, were less intended to prepare for pregnancy. 
However, these groups would also benefit greatly from preconception lifestyle changes as they were equally 
or more at risk for adverse pregnancy outcomes. In general, the alcohol consumption before and during 
pregnancy was high, which is a call for action.  
Preconception health behaviors and care were also influenced by environmental factors and actors (e.g. 
healthcare providers). At healthcare provider level, lack of clarity on the responsibility for the provision of 
preconception care was one of the most reported influencing factor to deliver preconception care. At 
organizational and societal level, time, reimbursement, and resources (e.g. guidelines and tools) were 
important factors influencing the provision of preconception care.  
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Table 1. Additional analyses investigating the association between education and preconception risk factors 
Preconception risk factor Lower educateda Higher educatedb p-valuec 
Additional analyses database preconception needs (n= 242 women) n= 49 n= 165  
Alcohol consumption n= 35 (80%) n= 129 (83%) 0.63 
Smoking n= 11 (25%) n= 25 (16%) 0.17 
Feeling unhealthy n= 4 (8%) n= 12 (7%) 0.84 
Overweight or obesity n= 11 (26%) n= 28 (19%) 0.35 
Additional analyses database preconception lifestyle changes (n=430 
women) 
n=148 n= 280  
Alcohol consumption n= 64 (45%) n= 167 (60%) <0.001 
Smoking n = 29 (20%) n= 12 (4%) <0.001 
Chronic or serious disease n= 47 (32%) n= 71 (25%) 0.17 
Complications previous pregnancy n= 72 (49%) n= 114 (41%) 0.13 
Overweight or obesity n= 64 (45%) n= 81 (31%) <0.001 
Folic acid or multivitamin use n= 102 (69%) n= 223 (80%) 0.02 
Additional analyses database factors women (n=1024 women)d n=136 n=888  
Alcohol consumption n= 74 (54%) n= 520 (59%) 0.36 
Smoking n= 25 (18%) n= 37 (4%) <0.001 
Chronic or serious disease n= 20 (15%) n= 56 (6%) <0.001 
Feeling unhealthy n=2 (2%) n= 18 (2%) 0.66 
Overweight or obesity n= 52 (41%) n= 201 (23%) <0.001 
Folic acid use n= 35 (61%) n= 289 (84%) <0.001 
Additional analyses database factors men (n=105 men)d n=28 (27%) n=77 (73%)  
Alcohol consumption n= 21 (75%) n= 68 (88%) 0.09 
Smoking n= 11 (39%) n= 7 (9%) <0.001 
Chronic or serious disease n= (11%) n= 4 (5%) 0.32 
Feeling unhealthy n= 0 (0%) n= 1 (1%) 0.55 
Overweight or obesity n= 7 (25%) n= 18 (23%) 0.86 
aprimary, secondary or post-secondary education; bcollege or university education; cPearson’s Chi-square tests; 
dNon-student population only due to high proportion of students in sample. 
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Table 2.   Summary of simple linear regression analysis with bootstrapping methods (10 000 bootstrapping   
 samples) for psychosocial factors associated with the intention to prepare for pregnancy in lower  
 educated, non-student women (n= 136) 
Variable B SE p-value 95% CI 
Attitude  0.02 0.004 <0.001 0.01 – 0.03 
Self-efficacy (overall score) 0.54 0.10 <0.001 0.34 – 0.74 
Social influence close social environment 0.004 0.004 0.35 -0.004 – 0.01 
Social influence healthcare providers 0.04 0.02 0.03 0.004 – 0.07 
Social influence media 0.004 0.02 0.80 -0.03 – 0.04 
Importance of others’ opinion 0.003 0.01 0.52 -0.01 – 0.01 
Knowledge 0.01 0.01 0.47 -0.01 – 0.02 
Barrier: health literacy -0.01 0.003 0.03 -0.01 – -0.001 
Barrier: emotions and beliefs -0.01 0.003 0.001 -0.02 – -0.004 
Barrier: religion -0.01 0.02 0.58 -0.06 – 0.02 
Barrier: financial -0.03 0.02 0.06 -0.06 – -0.001 
Barrier: perceived need -0.04 0.02  0.006 -0.07 – -0.01 
Abbreviations, B: Beta; CI, Confidence Interval; SE, standard error. 
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Table  3.  Summary of multiple linear regression analysisa with bootstrapping methods (10 000 
bootstrapping samples) for psychosocial factors associated with the intention to prepare for 
pregnancy in lower educated women (n=136) 
Variable B SE p-value 95% CI 
Attitude  0.01 0.004 0.001 0.01 – 0.02 
Self-efficacy (overall score) 0.47 0.11 <0.001 0.22 – 0.67 
Social influence healthcare providers 0.01 0.02 0.56 -0.03 – 0.04 
Barrier: health literacy 0.001 0.004 0.75 -0.01 – 0.01 
Barrier: emotions and beliefs -0.01 0.004 0.007 -0.02 – -0.004 
Barrier: financial -0.01 0.02 0.78 -0.04 – 0.03 
Barrier: perceived need -0.03 0.01 0.01 -0.06 – -0.01 
aAll variables with a p-value of ≤ 0.10 in the simple regression analysis were included; R²= 0.36, Adjusted R²= 0.32; 
Abbreviations, B: Beta; CI, Confidence Interval; SE, standard error. 
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Table 4. Additional analyses investigating the association between parity and preconception risk factors 
Preconception risk factor Nulliparousa Multiparousb p-valuec 
Additional analyses database preconception needs (n=242 women) n= 164 (80%) n= 40 (20%)  
Alcohol consumption n= 141 (86%) n= 24 (60%) <0.001 
Smoking n= 31 (19%) n= 5 (13%) 0.34 
Feeling unhealthy n= 12 (7%) n= 3 (8%) 0.97 
Overweight or obesity n= 41 (25%) n= 17 (43%) 0.01 
Additional analyses database preconception lifestyle changes 
(n=430 women) 
n= 212 n= 217  
Alcohol consumption n= 117 (56%) n= 114 (54%) 0.61 
Smoking n= 21 (10%) n= 20 (9%) 0.80 
Chronic or serious disease n= 60 (28%) n= 59 (27%) 0.43 
Overweight or obesity n= 71 (35%) n= 74 (37%) 0.65 
Folic acid or multivitamin use n= 167 (79%) n= 158 (73%) 0.15 
Additional analyses database factors women (n= 1722 women) n=  1296 (76%) n= 410 (24%)  
Alcohol consumption n= 912 (71%) n= 159 (39%) <0.001 
Smoking n= 135 (10%) n= 18 (4%) <0.001 
Chronic or serious disease n= 104 (8%) n= 23 (6%) 0.10 
Feeling unhealthy n= 32 (3%) n= 4 (1%) 0.07 
Overweight or obesity n= 254 (20%) n= 104 (26%) 0.02 
Additional analyses database factors men (n= 304 men) n= 263 (87%) n=  40 (13%)  
Alcohol consumption n= 209 (80%) n= 31 (76%) 0.74 
Smoking n= 31 (12%) n= 13 (33%) 0.001 
Chronic or serious disease n= 19 (7%) n= 3 (8%) 0.36 
Overweight or obesity n= 49 (19%) n= 10 (26%) 0.36 
aNo previous childbirth; bone or more previous childbirths; cPearson’s Chi-square tests. 
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Table 5.  Summary of simple linear regression analysis with bootstrapping methods (10 000 bootstrapping 
samples) for psychosocial factors associated with the intention to prepare for pregnancy in 
multiparous women (n=410) 
Variable B SE p-value 95% CI 
Attitude  0.02 0.002 <0.001 0.02 – 0.03 
Self-efficacy (overall score) 0.53 0.08 <0.001 0.37 – 0.68 
Social influence close social environment 0.01 0.003 <0.001 0.007 – 0.02 
Social influence healthcare providers 0.04 0.01 <0.001 0.02 – 0.05 
Social influence media 0.001 0.08 0.94 -0.02 – 0.02 
Importance of others’ opinion 0.01 0.004 0.002 0.004 – 0.02 
Knowledge 0.02 0.004 <0.001 0.01 – 0.02 
Barrier: health literacy -0.01 0.003 0.003 -0.02 – -0.003 
Barrier: emotions and beliefs -0.01 0.002 <0.001 -0.02 – -0.01 
Barrier: religion 0.02 0.02 0.38 -0.02 – -0.05 
Barrier: financial -0.03 0.01 0.01 -0.05 – -0.01 
Barrier: perceived need -0.02 0.01 0.03 -0.04 – -0.002 
Abbreviations, B: Beta; CI, Confidence Interval; SE, standard error. 
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Table 6.    Summary of multiple linear regression analysisa with bootstrapping methods (10 000 bootstrapping 
samples) for psychosocial factors associated with the intention to prepare for pregnancy in 
multiparous women (n=410) 
Variable B SE p-value 95% CI 
Attitude  0.02 0.003 <0.001 0.01 – 0.02 
Self-efficacy (overall score) 0.44 0.08 <0.001 0.26 – 0.59  
Social influence close social environment 0.003 0.003 0.23 -0.002 – 0.009 
Social influence healthcare providers -0.004 0.01 0.70 -0.02 – 0.02 
Importance of others’ opinion 0.01 0.003 0.04 0.00 – 0.01 
Knowledge 0.004 0.004 0.33 -0.004 – 0.01  
Barrier: health literacy 0.00 0.003 0.91 -0.01 – 0.01 
Barrier: emotions and beliefs -0.01 0.002 0.001 -0.01 – -0.003 
Barrier: financial -0.002 0.01 0.88 -0.03 – 0.02 
Barrier: perceived need -0.003 0.01 0.71 -0.02 – 0.02 
aAll variables with a p-value of ≤ 0.10 in the simple regression analysis were included; R²= 0.26, Adjusted R²= 0.24; 
Abbreviations, B: Beta; CI, Confidence Interval; SE, standard error. 
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Table 7.     Additional analyses investigating clustering  of preconception risk factors using Pearson Chi-Square 
tests 
Additional analyses database preconception needs (n=242 women) 
Preconception risk factor 1. 2. 3. 4. 5. 
1. Alcohol  use  p=0.19 p=0.23 p=0.16 / 
2. Smoking   p=0.30 p=0.88 / 
3. History drug use    p=0.35 / 
4. Overweight or obesity     / 
5. Lack of folic acid/multivitamin use      
Additional analyses database preconception lifestyle changes (n=430 women) 
Preconception risk factor 1. 2. 3. 4. 5. 
1. Alcohol  use  p=0.01 (+) p=0.10 p=0.67 p=0.17 
2. Smoking   p=0.02 (+) p=0.67 p<0.001 (-) 
3. History drug use    p=0.29 p=0.66 
4. Overweight or obesity     p=0.12 
5. Lack of folic acid/multivitamin use      
Additional analyses database factors women (n= 1722 women) 
Preconception risk factor 1. 2. 3. 4. 5. 
1. Alcohol  use  p=0.001 (+) / p=0.14 p=0.55 
2. Smoking   / p=0.11 p=0.02 (-) 
3. History drug use    / / 
4. Overweight or obesity     p=0.03 (+) 
5. Lack of folic acid/multivitamin use      
Additional analyses database factors men (n= 304 men) 
Preconception risk factor 1. 2. 3. 4. 5. 
1. Alcohol  use  p=0.22 / p=0.80 / 
2. Smoking   / p=0.34 / 
3. History drug use    / / 
4. Overweight or obesity     / 
5. Lack of folic acid/multivitamin use      









There is growing evidence that improving women’s and men’s health before conception can lead to improved 
maternal and child health outcomes. Although several recommendations to improve preconception health and 
care have been developed, preconception lifestyle adjustments in reproductive-aged people, and the provision 
of preconception care by healthcare providers remain low. In an effort to inform and enhance future 
intervention development for improving preconception health and care, this dissertation provides an overview 
of (1) preconception needs, pregnancy planning and preconception lifestyle changes, and associated factors 
among reproductive-aged women and men; and (2) healthcare providers’ perspectives on barriers and 
facilitators to the provision of preconception care. 
To date, no studies have assessed the preconception-related needs of reproductive-aged women. However, 
assessing the needs of the target population is one of the first steps of intervention development. Therefore, 
the preconception-related information and support needs were investigated among women with a desire to 
have (more) children. Findings from the first study in chapter 2 showed that the majority of women (75%) want 
to receive preconception care, and preferably directly from a healthcare provider. Most women expressed an 
information need, and few women a support need. Information and support needs were higher among women 
with specific health conditions. The results of this study are very promising, because they suggest a high 
interest in preconception health and care (e.g., information on nutrition and nutritional supplements, working 
conditions, and sports). On the other hand, the interest in some lifestyle topics was low, including on how to 
obtain a healthy weight, how to increase physical activity, the influence of (secondhand) smoking and alcohol, 
and fertility and family planning. Most women indicated that they were already fully informed about these 
topics.  
Pregnancy planning is an important part of preconception health and care, because a couple has the 
opportunity to make lifestyle changes when the pregnancy is planned. Data on pregnancy planning in Flanders 
are scarce. Therefore, it would be interesting to further investigate this topic. However, no national data 
registration or questionnaires are available for assessing the prevalence of unplanned pregnancies in Dutch-
speaking regions. The ‘London Measure of Unplanned Pregnancies’ (LMUP) is a valid and reliable instrument to 
measure pregnancy planning. In chapter 3, the LMUP was translated from English into Dutch and its 
psychometric properties (validity and reliability) were evaluated. In chapter 4, the valid and reliable Dutch 
version of the LMUP was used to assess the prevalence, associated factors, and health outcomes of unplanned 
pregnancies ending in birth. The results of this study demonstrated that the majority (83%) of the pregnancies 
were planned, 15% were ambivalent, and 2% unplanned. Unplanned pregnancies were more common among 
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women of lower socio-economic status and multiparous women (one or more previous childbirths), and were 
associated with adverse pregnancy outcomes.  
Planning a pregnancy is often a first and prerequisite step for preconception lifestyle changes. However, 
different studies found that women who are consciously planning a pregnancy do not always change their 
lifestyle before becoming pregnant. In order to gain insight in a broad range of preconception lifestyle changes 
and associated factors in women having a planned pregnancy, a secondary data analysis of the study about 
pregnancy planning was conducted in chapter 5. Findings from the fourth study in chapter 5 showed that most 
women who planned their pregnancy (83%) reported one or more lifestyle changes in preparation for 
pregnancy. Overall, nulliparous women and women with a previous miscarriage were more likely to prepare for 
pregnancy, while women of lower SES were less likely to prepare for pregnancy. Half of the women obtained 
advice about preconception health, and most of them received their advice from a professional caregiver. 
Three-quarters of the women who did not improve their lifestyle before conceiving reported one or more risk 
factors for adverse pregnancy outcomes. 
Another important part of intervention development is to understand which modifiable factors are associated 
with preconception health behaviors or behavioral intentions. To date, research on factors is limited to studies 
of socio-demographic factors associated with preconception health behaviors. Hardly any studies have been 
conducted on modifiable factors associated with preconception health behavior or behavioral intentions in the 
general population. Therefore, socio-demographic and psychosocial factors associated with the intention to 
prepare for pregnancy were investigated in women and men in chapters 6 and 7, respectively. Findings from 
the studies in chapters 6 and 7 showed that self-efficacy and attitude were positively associated with a higher 
intention to prepare for pregnancy in both women and men. In addition, experiencing negative emotions and 
beliefs about preconception health behaviors such as stress and the belief that preconception health and care 
is medicalization of conception, was associated with a lower intention to prepare for pregnancy in women and 
men. Additional factors were found in the study among women. Women with a higher knowledge score, 
nulliparous women, and those with a normal weight had a higher intention score, while lack of perceived need 
for preconception lifestyle changes was associated with lower intention to prepare for pregnancy. In the study 
with men, social influence of the close social environment was the only additional factor associated with a 
higher intention to prepare for pregnancy. None of the socio-demographic factors were significantly associated 
with the intention score in the study with men. These findings provide insight into which psychosocial factors 
are associated with the intention to prepare for pregnancy, and thus, should be targeted in preconception 
interventions to enhance preconception lifestyle changes. 
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Literature suggests that healthcare providers have an important influence on women’s and men’s use of 
preconception care. To date, an overview of influencing factors on the provision of preconception care is 
lacking. In chapter 8, a systematic review was conducted to assess the barriers and facilitators to the provision 
of preconception care by healthcare providers. The results of the systematic review in chapter 8 indicated that 
the provision of preconception care by healthcare providers is influenced by several client factors as 
mentioned above (e.g., pregnancy planning, knowledge, attitude), but also by provider, organizational, and 
societal factors. Lack of clarity on the responsibility for the provision of preconception care was one of the 
most reported barriers for healthcare providers to deliver preconception care. Several studies showed that 
healthcare providers perceive preconception care as the responsibility of others rather than their own 
responsibility. To date, most guidelines recommend a shared responsibility of all (healthcare) providers who 
have contact with reproductive-aged women and men, which may reduce the sense of individual responsibility 
and efforts. Time, financial, and resource (e.g., guidelines and tools) constraints were the most important 








In een groeiend aantal studies is aangetoond dat het bevorderen van de gezondheid van vrouwen en mannen 
vóór de zwangerschap tot betere gezondheidsuitkomsten voor moeder en kind leidt. Ondanks het feit dat er 
verschillende aanbevelingen geformuleerd zijn voor het bevorderen van de preconceptionele gezondheid en 
preconceptiezorg, is het eerder uitzonderlijk dat zorgverleners preconceptiezorg aanbieden, of toekomstige 
ouders zich voorbereiden op een zwangerschap. Om preconceptioneel interventieonderzoek te informeren en 
bevorderen, geeft dit proefschrift een overzicht van (1) de preconceptionele noden, de zwangerschapsplanning 
en preconceptionele leefstijlveranderingen bij vrouwen en mannen in de vruchtbare leeftijd. (2) Daarenboven 
worden de gepercipieerde barrières en facilitatoren voor het aanbieden van preconceptiezorg door 
zorgverleners in kaart gebracht. 
Tot op heden zijn er geen studies beschikbaar die de preconceptionele noden van vrouwen in de vruchtbare 
leeftijd beschrijven. Het bevragen van de noden van de doelgroep is nochtans één van de eerste stappen bij 
interventieontwikkeling. Daarom werden de preconceptionele informatie- en begeleidingsnoden onderzocht 
bij vrouwen met een kinderwens. De bevindingen van deze eerste studie in hoofdstuk 2 tonen aan dat de 
meerderheid van de vrouwen (75%) preconceptiezorg wil ontvangen, en bij voorkeur door een zorgverlener. De 
meeste vrouwen hadden een informatienood en slechts een klein aantal vrouwen had een begeleidingsnood. 
De informatie- en begeleidingsnoden waren hoger bij vrouwen met bepaalde gezondheidsproblemen. De 
resultaten van deze studie zijn veelbelovend, aangezien ze een grote interesse in de preconceptionele 
gezondheid en zorg suggereren, over onder andere voeding en voedingssupplementen, 
arbeidsomstandigheden en sport. Anderzijds was er weinig interesse in bepaalde leefstijlonderwerpen, zoals 
de interesse in het bekomen van een gezond gewicht, het bevorderen van de fysieke activiteit, de invloed van 
(passief) roken en alcohol, en fertiliteit en gezinsplanning. De meeste vrouwen gaven aan dat ze reeds volledig 
geïnformeerd waren over deze thema’s.  
Zwangerschapsplanning is een belangrijk onderdeel van de preconceptionele gezondheid en preconceptiezorg, 
omdat het plannen van een zwangerschap de kans biedt om de gezondheid te bevorderen vóór de 
zwangerschap. Aangezien gegevens over zwangerschapsplanning in Vlaanderen schaars zijn, zou het 
interessant zijn om dit thema verder te exploreren. Er is echter geen nationaal registratiesysteem of een 
vragenlijst beschikbaar voor het meten van de prevalentie van ongeplande zwangerschappen in de 
Nederlandstalige regio’s. De ‘London Measure of Unplanned Pregnancies’ (LMUP) is een valide en betrouwbaar 
instrument om zwangerschapsplanning te meten. In hoofdstuk 3 werd de LMUP vertaald van het Engels naar 
het Nederlands en werden te psychometrische eigenschappen (validiteit en betrouwbaarheid) van het 
instrument geëvalueerd. In hoofdstuk 4 werd de Nederlandstalige, valide en betrouwbare LMUP gebruikt om 
onderzoek te voeren naar de prevalentie, de geassocieerde factoren en gezondheidsuitkomsten van 
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ongeplande zwangerschappen eindigend in een geboorte. De resultaten van deze studie tonen aan dat de 
meerderheid van de zwangerschappen gepland was (83%), 15% was ambivalent gepland, en 2% ongepland. Een 
ongeplande zwangerschap kwam frequenter voor bij vrouwen met een lager socio-economisch profiel en bij 
meerbarende vrouwen, en was geassocieerd met negatieve zwangerschapsuitkomsten.  
 
Het plannen van een zwangerschap is vaak de eerste en noodzakelijke stap voor het doorvoeren van 
preconceptionele leefstijlveranderingen. Verschillende studies tonen echter aan dat het bewust plannen van 
een zwangerschap niet noodzakelijk gepaard gaat met leefstijlveranderingen vóór de zwangerschap. Om 
inzicht te krijgen in preconceptionele leefstijlveranderingen en de geassocieerde factoren bij vrouwen met een 
geplande zwangerschap, werd er een secundaire data-analyse uitgevoerd op basis van de studie naar 
zwangerschapsplanning (hoofdstuk 5). De bevindingen van hoofdstuk 5 tonen aan dat de meeste vrouwen met 
een geplande zwangerschap (83%) één of meerdere preconceptionele leefstijlveranderingen rapporteerden. 
Eerstbarende vrouwen en vrouwen met een voorgeschiedenis van een miskraam waren meer geneigd om 
preconceptionele leefstijlveranderingen door te voeren, terwijl vrouwen met een lager socio-economisch 
profiel minder geneigd waren om zich voor te bereiden op de zwangerschap. Ongeveer de helft van de 
vrouwen had advies ingewonnen over gezond zwanger worden en de meeste van hen werden geïnformeerd 
door een zorgverlener. Driekwart van de vrouwen die geen leefstijlveranderingen rapporteerden, hadden 1 of 
meerdere risicofactoren voor een negatieve zwangerschapsuitkomst. 
Een ander belangrijk onderdeel van interventieontwikkeling is het in kaart brengen van de veranderbare 
factoren die geassocieerd zijn met gezondheidsgedragingen of gedragsintenties. Tot op heden is onderzoek 
naar factoren van preconceptionele gezondheidsgedragingen beperkt tot geassocieerde socio-demografische 
factoren. Aangezien onderzoek naar veranderbare factoren schaars is, werd er in hoofdstuk 6 en 7 onderzoek 
gevoerd naar de socio-demografische en psychosociale factoren die geassocieerd zijn met de intentie tot 
preconceptionele leefstijlveranderingen bij vrouwen en mannen. De bevindingen van de studies in hoofdstuk 6 
en 7 tonen aan dat de eigen-effectiviteit en attitude bij zowel vrouwen als mannen positief geassocieerd 
waren met de intentie tot gedragsverandering in de periode vóór de zwangerschap. Het ervaren van negatieve 
gevoelens en gedachten over preconceptionele gezondheidsgedragingen, zoals stress en het idee dat 
preconceptionele gezondheid en –zorg een medicalisering is van de conceptie, waren geassocieerd met een 
lagere intentiescore bij vrouwen en mannen. Een lagere kennisscore en geen nood hebben aan 
preconceptionele leefstijlveranderingen was geassocieerd met een lagere intentiescore bij vrouwen. 
Eerstbarende vrouwen en vrouwen met een normaal gewicht waren meer geneigd om zich voor te bereiden op 
een zwangerschap. In de studie met mannen was het ervaren van een sociale invloed van de dichte omgeving 
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positief geassocieerd met de intentie tot preconceptionele leefstijlveranderingen. Geen enkele socio-
demografische factor was significant geassocieerd met de intentiescore bij mannen. De bevindingen van deze 
studie geven inzicht in welke veranderbare factoren geassocieerd zijn met de intentie tot 
leefstijlveranderingen vóór de zwangerschap. Toekomstige preconceptionele interventies kunnen zich richten 
op deze factoren om preconceptionele leefstijlveranderingen te bevorderen. 
Bevindingen uit voorgaande studies suggereren dat zorgverleners een belangrijke invloed hebben op het 
gebruikmaken van preconceptiezorg door vrouwen en mannen. Tot op heden is er geen overzicht beschikbaar 
van factoren die een invloed hebben op het aanbieden van preconceptiezorg door zorgverleners. In hoofdstuk 8 
werd er een systematische literatuurstudie uitgevoerd om na te gaan welke belemmerende en bevorderende 
factoren een invloed hebben op het aanbieden van preconceptiezorg door zorgverleners. De resultaten van de 
systematische review in hoofdstuk 8 tonen aan dat het aanbieden van preconceptiezorg beïnvloed wordt door 
verschillende cliëntgerelateerde factoren, zoals ook hierboven werd beschreven (o.a. zwangerschapsplanning, 
kennis en attitude), maar ook door zorgverlener-, organisatorische-, en maatschappelijke factoren. Gebrek aan 
verantwoordelijkheid was één van de meest gerapporteerde barrières voor het aanbieden van 
preconceptiezorg. Verschillende studies toonden aan dat zorgverleners preconceptiezorg percipiëren als de 
verantwoordelijkheid van anderen. Tot op heden bevelen de meeste richtlijnen een gedeelde verantwoordelijk 
aan tussen alle (zorg)verleners die contact hebben met vrouwen en mannen in de vruchtbare leeftijd, wat het 
gevoel van individuele verantwoordelijkheid kan reduceren. Gebrek aan tijd, geld en middelen (zoals richtlijnen 
en tools) waren de belangrijkste organisatorische en maatschappelijke barrières voor het aanbieden van 
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